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[OFFICIAL NOTICE. | 
Third Annual Meeting, Commercial Gas Association. 


ea 
NATIONAL Commaniua’: Gas ASSOCIATION, 
OFFICE OF THE PRESIDENT, { 
Denver, CoL., November 27th, 1908. 

To the Members, National Commercial Gas Association: The next 
meeting of the National Commercial Gas Association will be held in 
Chicago, December 8th, 9th and 10th, 1908, the meeting place being 
the First Regiment Armory, corner Michigan avenue and Sixteenth 
Street. 

In connection with the meeting of the Association an exhibition of 
eas burning appliances will be held. This exhibiti 
'y @ committee appointed from the membership of the 
'iercial Gas Association and the American Gas Institute %The Com- 


tiittee report that all of the spaces for the exhibition 


‘\ken, which insures the giving of the largest exhibition yet under- 
taken, 


















The meetings of the Association will be held from 10 A.M. to 2 P.M. 
each day, after which time a lunch will be served to those in at- 
tendance, and the exhibition will then be open for the balance of the 
afternoon and during the evening. 

The Auditorium has been selected as headquarters and those de- 
siring to attend must write to them promptly in order to secure re- 
servations. 

The list of papers to be presented at the meeting is as follows: 

‘Selling Gas During Depression,” by Frank A. Willard, Roches- 
ter, N. Y. 

‘* Advertising of a Public Service Corporation,’’ by E. St. Elmo 
Lewis, Detroit, Mich. 

‘* Industrial Fuel Gas and Special Appliances,’’ by 8. Tully Will- 
son, Denver, Col. 

‘* Exhibition of Appliances a Necessity in Purchasing, 
L. Doherty, New York City. 

‘*Complaint and Application Departments, with New Business De- 
partments,’’ by A. von Dachenhausen, Butte, Mont. 

‘*Records of New Business Departments,’’ by Charles M. Cohn, 
Baltimore, Md. 

‘*The Consumer,” by C. 

‘* Methods of Increasing 
Trumbull, Lebanon, Pa. 

‘* Model Kitchens,’’ by George W. Thomson, Chester, Pa. 

‘* Demonstration Work,’’ by Mrs. Helen Armstrong, Chicago, Ills. 

‘*Compiled Record of New Business Methods,’’ by George Williams, 
New York City. 

‘Gas for Lighting,’ by B. O. Tippy, Grand Rapids, Mich. 

‘* Meeting Competition from High Efficiency Lamps,”’ by T. J. Litle, 
Jr., Gloucester, N. J. 

‘* Marketing of Coke,” by R. A. Field, Rome, N. Y. 

‘* Qualification for and Training of a Solicitor,’ by H. C. Porter, 
Lincoln, Neb. 

This is the first convention of the Association held in the West, and 
indications already point to a large attendance. 

Yours very truly, Frank W. Frueatrr, President. 


* by Henry 


Willing Hare, Philadelphia, Pa. 
Gas Sales in a Small Town,” by Glen R. 








BRIEFLY TOLD. 
Seth ton 

THe NOVEMBER CONFERENCE OF THE EMPLOYEES OF THE WEST- 
CHESTER LIGHTING ComPpANY —As we predicted would be the case, the 
November meeting of the employees of the Westchester Lighting 
Company was successfully carried out, at the appointed time, in the 
handsome auditorium available for such gatherings at the home 
headquarters of the Company, Mount Vernon, N. Y. It was known, 
of course, that the attendance would be of the numerous sort, but we 
venture the suggestion that. not even the Company’s clever Vice 
President (Mr. Wm. J*€@lark), and likely the one who has given the 
greatest share of counsel and encouragement in the formation of the 
Company’s men on these lines of fraternity, was altogether unsur- 
passed for an attendance which certainly figured not less {nan 230. 
There can be no doubt whatever as tg SAT: 
‘*clubbing ” is to secure for the Com 
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comradeship of such close degree promotes. For it may not be truth- 
fully denied that one willing worker is worth two unwilling ones at 
best, to say nothing about the further gain in the quality of the work 
done, and that gain made without any increase in the supervision 
staff. The Company is largely engaged in the distribution of both 
gas and electrical currents, wherefore it was necessary that each 
division should have something of its own to especially interest its 
factors. Regarding the electrical branch, the special for the evening 
was an interesting and picturesque display and exhibition of wire 
handling on a model electric line. Practical poles were set and wires 
strung in the assembly room, and an expert was sent up to the pole 
top. He worked actively over the cross arms, among supposedly live 
wires, giving a splendidly practical demonstration of how lines might 
be disentangled and cleared, to the end that an interrupted service 
might be restored quickly and safely. He was, of course, accoutered 
with all the paraphernalia that the lineman needs in making repairs. 
The gas division was entertained through a live discussion of several 
questions taken at random from the Question Box. The queries were 
of a general character and the discussion was brisk, continued and 
- profitable. They were of a general character, which fact was all the 
more acceptable, since their generality made it possible for a large 
number to take part, and provided opportunity for some of those 
‘* higher up” in the ranks to lay down the law as that is dispensed 
from the widely separated division headquarters of the Westchester 
corporation. The attractive piece, in which both gas and electric 
divisions could share, was a lecture on ‘‘ First Aid to the Injured,”’ 
excellently delivered by Dr. Thomas F. Goodwin, of Mount Vernon. 
Sensible man that he is, the Doctor in his explainings never attempted 
to go over the heads of his audience, with the result that no echoes of 
whispered queries were heard during the speaker's presentation of his 
subject—it was quite different, however, in this instance when the 
lecture per se was atanend. Theforce of the text was greatly added 
to, and its effectiveness as well, when a well put on set of lantern 
stides, tv which was added further perspicacity by the manipulating 
according to the regulations of a physical demonstration subject, who 
completed the fine work by an artful simulation of coma. The enter- 
tainment in lighter vein was all by home talent, whose diversified 
skill was shown in a smoothly brought off calendar of recitations, 
interspersed with vocal and instrumental music that did good credit 
to its renderers. Dr. Stillwell, of the Company’s executive staff, who 
is ever ready at these gatherings to add to their interest, spoke-in 
happy vein regarding the value of co-operation and the doing of con- 
scientious work as mutual aides to advancement and success. In this 
recital he gave a concise recounting of the progress made in the Com- 
pany’s Mutual Aid Society, which youthful organization—it was 
formed last August-—-shows a membership of 259. Under the scale 
arranged the benefits accruing to its members are a sick benefit of 
$6 per week, and alsoa mortuary payment of $100. To sum it up, 
the Westchester Company’s Club at its last meeting gave evidence 
that its formation was not hasty and that its life isto be long. It 
might also be noted that this meeting was the first one (as between 
the gas and electric sections of any corporation) at which the chief 
topic of related interest was the discussion of the topic of ‘‘ First Aid 
to the Injured.” 


CURRENT MENTION.—— 





Last week we noted that Mr. Harry Firstbrook had been appointed 
Superintendent at Biloxi, Miss., which is undoubtedly true, in that 
he was there for quite a while. In fact his work was so good there 
that his Directors, who are also virtually those in control at Bes- 


semer, Ala., thought his promotion to the latter charge would be the 
right thing to do. 


THE lecture for the December meeting of the New York Section, 
Illuminating Engineering Society, will be delivered Thursday in the 
lecture room of the United Engineering Societies’ Building, by Dr. C. 


P. Steinmetz. His theme will be ‘‘ Illumination and Illuminating 
Engineering.” 


Me. H. W. Hopsoy, of Bryan Donkin & Co., Chesterfield, England, 
sailed for home the 28th ult. He surely is a clever gentleman, and 


his hope to us on leaving that ‘‘ this would not be his last visit to 
America,”’ we wish may not be in vain. 


Last week we noted that a café in Chicago, which is beautifully 
illuminated by means of reflex gas lamps, is located at the northwest 
corner of Wabash avenue and Madison street. The precise location, 


however, is at the northeast corner, To box the compass aright one 
must box it properly. 








The Light-Tinker. 


saitiesiiliiane sch 
[Prepared for the JOURNAL, by ‘‘R.’’| 


Within the past few years specialists have appeared in every fie], 
Men who have made a study of shop and factory economics go abo: | 
the country with a view of inspecting certain plants for the purpos: 
of suggesting improvements and economies for a stipulated sun 
again, there are men who make a specialty of employees. These mx 
will go to a gas plant, a mill or other place where employees are e: 
gaged, and make a study of each person and the work done by hin: 
A report is made on how to get better and more effective service fron: 
each and every employee, and a stipulated sum is received by the 
help-economy expert at the end of the inspection. There are mei 
who devote time, skill and efforts to the improving of the power sys 
tem of a plant, who will enter a plant and take notes on defective 
adjustments of belts and wheels, and then will draw plans of im 
proved methods of getting more power at less cost, and soon. Then 
there are men who give their attention exclusively to the waste ques- 
tion. Wastage of materials, labor, time, etc., are considered and 
estimated upon and proper suggestions made to remedy evils along 
this line. 

This article is devoted to the light-tinker, so called. The light- 
tinker is the man who sprang into existence in modern times, or 
since the light question has become one of much importance in the 
manufacturing establishment, the office, the store, the house, the 
park, the street. 

As long as manufacturers were content to let their help toil along 
in the early morning and late afternoon in dim light, there was not 
much need of the light expert, and office lamps were not actually re- 
quired to be brilliant some years ago. Dusty lamp. chimneys and 
poor lights were the rule in many a household, and nobody seemed 
to care very much. Street lighting was dim, and only a few scatter- 
ing lights could be found in the parks. The big advertisers with 
their lighted signs had not come on the scene; but the conditions 
have been altering. Indeed, it is very different now, even in the 
country towns. Light experts are doing considerable business. 
Light-tinkering as a profession has been improving in many ways. 
There is money in the occupation, and those who follow it havea 
great chance to improve the lighting facilities of the plant, the 
office, the store and the home. 

The light-tinker began his operations in the private house. It is 
supposed that some gas man out of a job urdertook the work of in 
vestigation at houses with the object of improving the lighting sys 
tem of these for a stipulated sum. From the house-to-house canvass 
the occupation has developed and spread to the artistic advertising 
lights used by the great firms of the country. In between are the 
numerous descriptions of lights employed for various purposes. 

The light-tinker goes to the house, the office, the store or the mill, 
and observes things. He notices that the adjustment of the fixtures 
is not to best advantage and offers to remedy the same. 

The show window lights of the store are making too many shadows, 
and this must be changed. The lights over the office cesk are so set 
that the bookkeepers are handicapped with reflections on the book 
pages due to shadows from pens and pencils. The light expert carries 
a kit of tools, and some minor part of the gas fixtures too, and is able 
to do considerable rectifying then and there. If the job isa large one 
he calls at the nearest gas fixture store and obtains the needed equip 
ment. In many instances the light-tinker finds the necessary remedy 
to the light system by giving his attention to the globes. He finds 
cracked and broken globes, as in Fig. 1, and replaces the same wit) 
new. Some of the globes are choked with soot, as in Fig. 2, and h: 
goes to work with the required articles, cleaning the same and im 
proving the light accordingly. He finds that some of the lava tips 
in the gas jets are broken, or minus, resulting in a jet of flame strik 
ing against the edge of the globe, as at A, Fig. 3. This trouble i 
quickly adjusted with a new tip, for a variety of tips is carried by the 
light man. 

Then he finds globes with the stands bent over and out of order, a 
shown in Fig. 4, and a little exertion on his part on the combinatio: 
sets things to rights and the light burns better. The light expert keep: 
an eye open for any dangerous lights. One man upon entering a room 
noticed the party at the desk rise and tilt the table so that the oil ligh' 
assumed the angle iu Fig. 5. A conflagration was narrowly averted 
The light man used this incident as an argument for the installation 
of modern fixtures for gas lighting. 

The light expert has a wonderful opportunity to advertise new 
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» ods, and some of the light-tinkers are in the pay of concerns who 
. ve them rich commissions on sales. The commission is always a 

eleome present to the hard working tinker. The latter finds that 
‘ec modern practice of tilting the globe in various directions adds 

mewhat to his troubles. He finds some people who want the whole 
system of fixtures converted. There are upside-down styles, and 
sometimes the housewife does the turning over of the fixture herself. 
‘{he light man finds the fixture revolved, as in Fig. 6. Because the 
fixture was not made to burn that way, the flame cracks the globe at 
once. The light-tinker may, however, put in the right fittings for 
the inverted globe and there will be no trouble. 

Fig. 7 shows one way in which the globe is set for artistic purposes, 
and Fig. 8 shows one of the little cleaning sticks used by one light 
expert, which consists of a metal rod, about the end, B, of which is 
adjusted the bristle head for cleaning purposes. 

The light-tinker often does quite a business in hall light globes. 
He finds a globe in a broken condition, as in Fig. 9, and offers to re- 























place it with one of modern design. Sometimes he has an assortment 
of artistically decorated glass globes with him. Not infrequently the 
light expert works up his patronage to such extent that he can travel 
with an automobile and carry an outfit with him. Asa rule, how- 
ever, the light-tinker of to-day possesses only his kit-box, and this he 
carries in his hand, grip-fashion. 








Modern Wrought Gas Pipe. 


em 


(Written for the Third Annual Meeting, American Gas Institute, by 
Me. F. N. SPELLER, Pittsburgh, Pa. ] 


Progress in manufacture is best made by cordial interchange of ex- 
perience between consumer and producer. A clear discussion of the 
facts and conditions of service (not hearsay) will soon develop the 
weak points of an article which the truly progressive manufacturer 
will then endeavor to overcome to the advantage of all concerned. 
It often develops that a new material requires a variation in the 
method of handling to obtain the best results; here the manufacturer 
with his experience can help the consumer in his difficulty. It is at 
such meetings as this that interchange of experience is best brought 
out, and it is with this object in view that I have accepted the invita- 
tion to open this subject. 

Material for Service Lines.—At the time welded pipe was first. 
made, puddled iron was the only material available, and for years 
after steel became known it was not considered for this purpose. In 
the development of metallurgy of steel it was found that a soft iron, 
practically free from carbon, and with a much lower percentage of 
foreign impurities, could be made by other process than the old 
tiethod of puddling. This metal was first tried about 1886 in the 
iianufacture of pipe. The difficulties were naturally encountered at 
i rst, but have been gradually overcome as experience was accumu- 

ited, Although classed under the general head of ‘‘ Steel,’’ this 
form of refined iron cannot be hardened by quenching from a red 


which is especially adapted to meet the modern demands in quality, 
quantity and low cost. 

These requirements are obtained in what we call ‘‘ Pipe Steel ’’ by 
placing the responsibility of the output in the hands of a few highly 
skilled operators, by running the rolling mills and welding depart- 
ments in close touch with the steel works, and by keeping the plant 
exclusively engaged in the manufacture of this steel day-after day. 
This method of operation is essential to the best results in the mill, 
and at the same time the uniformity of welding quality so obtained 
insures a high degree of uniformity in other respects; for passing 
through the welding furnace is an ordeal that effectually reveals 
irregularities and unsound metal. 

At present about 80 per cent. of the demand is for steel pipe. In 
some cases, where strength and ductility are important, steel is in- 
sisted upon, but for the majority of uses where the metal is up to 
standard, either can be used. The steel has, however, nowadays, a 
general advantage over the iron in being more uniform in quality 
and, considering everything, there seems to be no doubt that ex- 
perience has shown it to be the standard, material for welded pipe of 
the future. Early experience in the use of steel for this purpose 
taught that certain special treatment was necessary in order to obtain 
the best welding quality and to enable it to stand the temperature re- 
quired without undue crystallization. A certain amount of steel 
pipe doubtless got out in those days which would to-day be scrapped 
by the mill inspectors and charged up to the department from whence 
itcame. The fact that manufacturers of iron bedsteads and electric 
conduits ask for this soft steel pipe, and bend so much of it cold, into 
all manner of shapes without practically any trouble, is satisfactory 
evidence to us that this is the most reliable material for the purpose. 
Vibratory tests on steel and iron signal pipe given below show the 
relative endurance of these materials under such stresses. 


TABLE 1.— General Physical Properties and Chemical Composition 
of Wrought Iron and Steel Pipe. 


Chemical Analysis. Steel. Wrought Iron. 
BON cde bbhes 6cee sees 01 Py 
Sulphur........0-0..00. 050 .030 
Phosphorus............. .100 170 
Manganese ............ 30 trace 
CE a ain vig 96 a0 0 <u .07 trace (irregular) 
ORDREB Grd occ ore ccceees .10 1.20-2 per cent. 


Physical Properties. 

Tensile strength.....58,000 lbs. per sq. in. 
Elastic limit ........ 34,000 lbs. per sq. in. 
Elongation .......... 22 per cent. in 8 ins. 
Reduction in area .. 55 per cent. 


*(Pulled Longitudinally.) 
46,000 lbs. per sq. in. 
28,000 lbs. per sq. in. 
12 per cent. in 8 ins. 
25 per cent. 


* These figures would be considerably less if tests were made transverse to direction 
of rolling ; the steel is practically of the same strength in all directions. 


TaBLe 2.—Test Made on a 1-Inch Pipe on the Olsen Staybolt 
Machine. . Deflection 5-32 Inch in 84 Inch. 
Average Results. 


—No. of Revolutions. 
Series 1. Steel. 


Load to Defiect. 5-32. Iron. 

(6 pieces of each) ........ 772 pounds. 16,178 6,940 
Series 2, 

(10 pieces of each) ........ 13,555 8,764 


The man who insists on buying wrought iron gets a pipe of about 
4 the bursting strength, less ductility (as illustrated by samples), and 
pays a good premium for it into the bargain. The introduction of a 
change in material in the manufacture of an article having such a 
widespread use as pipe is naturally accompanied by a certain amount 
of difficulty and prejudice on the part of the consumer, and opposition 
from those especially interested in resisting the change. The objec- 
tions which have been raised to steel pipe will be briefly reviewed 
under the following heads : 

Threading.—The greater toughness of the steel caused some diffi- 
culty in the trade before the dies were provided with sufficient rake 
and relief so as to cut more readily. In the days when wrought iron 
predominated, a die shaped like that in Fig. A. would make a reason- 
ably good thread on iron, but if used on steel would work hard and 
probably produce a rough thread resulting in a leaky joint. A cor- 
rectly shaped die is illustrated in the diagram, Fig. B. Considerable 
economy results from attention to dies, both in time and material, as 
well as in saving of gas through leakage. The threads should be 
clean cut, so that the metal-to-metal joint will be gas-tight when 
screwed up without the aid of some dope. It is easier to make such a 
joint on steel pipe with proper dies on account of the homogeneity of 





heat, and is easier to weld than puddled iron. Now we have a metal 


the metal. 
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Fig. 1.--Diagram Showing Correct and Incorrect Form of Threading Dies. 


Durability.—As to the general impression which prevailed a few 
years ago that steel was fundamentally more subject to corrosion 
than wrought iron, it will be worth while for anyone who holds this 
opinion or has doubts on the subject to carefully examine the basis 
of his conclusion, or the reports by which he has been influenced. 
Professor Howe, in a paper before the American Society for Testing 
Materials, last June, sums up his experience and gives results of tests 
made in his laboratory and in the field, extending back to 1897. He 
concludes, from his own tests and all the information which he has 
been able to procure, and after a thorough study of many compara- 
tive tests by others, that there is no important difference in the rate 
of corrosion between iron and steel used in the manufacture of pipe, 


but he shows, by a test on steel skelp made 11 years ago, in compari- | 


son with one made in 1906, that a decided improvement has been made 
in the uniformity and freedom from pitting in modern steel pipe. 
This has been the result of increased experience, and much experi- 
mental work, by the leaders in the development of this steel. 


of investigation for some time, and finally resulted in a number of 
improvements, including a process of working the metal at a soft 
heat, which gave such promising results as to warrant its adoption in 
regular practice 2 years ago. Prof. Howe’s tests indicate that pipe 
steel is now equal and probably superior to wrought iron, being less 
liable to local corrosion or pitting. This conclusion conforms with 
that of Mr. T. N. Thomson, as the result of personal service tests re- 
ported in a paper before the American Society of Heating and Venti- 
lating Engineers, January, 1908, and with our own special tests and 
numerous service tests, accidental and intentional, which we have 
investigated as they came to our attention in the regular course of 
business. 

The Pitting of Pipe.—It is now generally believed that corrosion 
is primarily solution of iron in water. In case oxygen is not present 
the water soon becomes saturated with iron and corrosion stops with 
no visible serious results. However, if oxygen is present, the dis- 
solved ferrous iron is oxidized to the ferric or insoluble state, and is 
precipitated as rust on the metal, allowing more iron to dissolve; 
thus the process is made continuous. The oxygen seems to have a 
further important effect, as pointed out by Dr. W. H. Walker, Massa- 
chusetts Institute of Technology, in accelerating corrosion by com- 
bining with the hydrogen released when iron goes into solution, 
thereby depolarizing the kathode. Thus, it will be seen that corrosion 
is a simple electro-chemical phenomena involving an interchange of 
electricity between two elements between which there is a certain 
difference in potential, and that this action is kept up through the 
agency of oxygen; moreover, other conditions being equal, it has 
been shown that the extent of corrosion is proportional to the avail- 
able oxygen.’ Pitting or localized corrosion occurs when the differ- 
ence of potential between two places on the surface of the iron is 
maintained in the same direction for a considerable time. This may 
be caused by variations in composition of the metal, or accidental irreg- 

ularities on the surface of the iron, due to adhering foreign material, 
such as mill-scale, rust, carbon, etc. The latter are far more electro- 
negative to iron than the ordinary variations in. composition of the 
metal, and usually determine the location of the pit. 

It is the duty of the manufacturer to make a metal which will offer 
as much resistance as possible to corrosion, but where conditions are 
favorable the iron will dissolve and return to the form from whence 
it came, unless these forces are resisted by adequate protection from 
moisture and air. A paper might better be devoted to the subject of 
protection. While experience seems to indicate that no universal 
protective measure can be relied upon, a special study of local condi- 
tions will usually suggest the best means of protection. To secure 
long life in a pipe line, conditions must be favorable or be made so. 
It is along these lines, by a study of means of protecting iron from 
air and moisture, that future progress lies. Important experiments 

1. Dr. W. H. Walker, 





The; 
influences which tend to make it more durable have been the subject’ 


to this end under atmospheric conditions are already under wa) 
the Paint Manufacturers’ Association, in co-operation with committ 
of the American Association of Testing Materials. It would be w. || 
if similar tests on the protection of buried pipe lines were carried © 

Those especially interested in the manufacture of wrought iron ha. 
never proved by comparative tests that the claims they make a: 
borne out in service. They rely on a popular opinion, which dire 
evidence usually contradicts, and argue that, as wrought iron carri:s 
1} to 2 per cent. of cinder interlaminated with the iron, corrosion is 
thereby retarded. This would be reasonable if the cinder were eveniy 
distributed in layers, but a microscopic section of wrought iron wi|| 
show that the cinder lies in slightly flattened strings, and is so irrey- 
ularly distributed that loopholes entirely free from cinder are not 
hard to find. Moreover, it can be demonstrated that the cinder is 
more strongly electronegative to iron than any other impurity preseut, 
and tends to increase corrosion by the local electric currents this 
set up. 

We have taken considerable time and trouble to investigate every 
case of failure by corrosion which came to our attention in the last 


| few years, and have found, wherever iron and steel pipe had been to- 


gether under the same conditions, that while there was generally 
little to choose between the two, the steel frequently showed decidedly 
less depth of pitting. 

In an investigation of piping on the Isthmian Canal work last 
spring, in company with the various division engineers, we examined 
160 cases where pipe had corroded in service (out of which a dozen 
were found where steel and iron had been in use) together in the same 
line, not one of which showed any decided advantage in favor of the 
wrought iron. Of the others, where no comparison was possible, tlie 
life of the pipe appeared to vary from 20 years, and still good, to | 
year, and completely eaten through, according to conditions. The 
longest-lived samples included both steel and iron, while the worst 
case last mentioned was a j-inch galvanized, wrought iron, water 
service system of American manufacture. 

It is impossible in the limits of this space to get into details on many 
such cases, but some instances which came to my attention recently, 
while investigating conditions in the California oil fields, illustrate 
the character of this evidence. A 3-inch string of tubing, in a water 
well at the Oregon-Midway Oil Company property, was used for 6 
years without perceptible damage. Instead of continuing to pump 
direct, it was decided to use the air-lift system, and another string of 
the same tubing was installed, which lasted just 3 months, when 
nearly every length was found to be perforated at the threads, ex- 
cept the bottom piece, which was entirely eaten through. This piece 
was pointed out to me as being the worst example of the trouble, and 
on examination proved to be wrought iron, while the rest of the line 
was steel. Photographs of these pieces are shown in plate. 

Near Lompoc, Cal., some steel casing had been pitted through in 
places and removed from a well. The corrosion was quite local, and 
usually affected only one side of the casing. The couplings, whicli 
were of forged wrought iron, were found just as badly pitted, and in 
some cases completely eaten through, although much thicker than 
the casing proper. (See plate.) 

One more instance may be useful as illustrating many cases of tlie 
same kind which have come to our notice. A dry ing kiln in a large 
cooperage plant was equipped 2 years ago with 1-inch and 1j-inch 
steam heating coils. Considerable condensation took place and a 
few weeks ago the system gave way in a number of places, due to 
rapid corrosion. Four sample pieces were forwarded to us with tlie 
request that in future wrought iron be furnished. Three of these 
pieces which were perforated, proved to be wrought iron, the other, 
which was corroded about half-way through, was found to be stee!. 

My first experiments on this subject were made over 4 years ago in 
the laboratory, when we suspended pieces of standard pipe materia!s 
in hot aerated water. No important difference could be noticed un- 
der these conditions, but we were led by this and other considerations 














to distrust the popular opinion as to the durability of iron, the error 
of which has been since further demonstated in a more practical 
manner by abundant evidence like the above. 

As to the basis of the general opinion on this question, to whic! | 
have referred, at present we can only surmise. Those holding | 
nowadays for the most part do not distinguish between pipe steel aid 
other grades of steel which do not require such careful attention '0 
manufacture, and probably do not take into account the fact t)at 
conditions governing corrosion are much more active to-day than ~" 
years ago, or that whereas steel pipe has been passing throug): 4 
period of evolution, and together with other branches of the indust'y 
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Fig. 3. 


Fige 2 








Fig. 2.—3-Inch Wrought Iron Tube from Water Well, Oregon-Midway Oil Company, 
California. 
Fig. 3.—3-Inch SteeI Tube from Water Well, Oregon-Midway Oi! Company, Showing 


the Extent of Corrosion in the Worst Pieces which were Connected Directly above 
e the Wrought Iron Piece Shown in Fig. 2. 





Note.—A piece has been cut out of Fig. 2and the steel tube (Fig. 3) which was con- 
nected with it, for test purposes. 


























ig. 4.—Wrought Iron Coupling from 84-inch, 24-Pound Steel Casing, Lompoc, Cal, 





‘coming better understood year-by-year, the tendency is toward 
oration in wrought iron on account of the passing of the old 
puddler and the practice of using steel scrap, often of unsuit- 
quality, for the sake of economy. Furthermore the properties 
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which distinguish these materials are not generally understood and 
in many cases their indentity has been mistaken. 

Many of the cases of comparative corrosion investigated by us have 
been on steel and iron pipe, made before any special attention was 
given to the quality of the steel in resisting corrosion, and this evi- 
dence certainly does not lead to any important conclusions one way 
or the other. Surely, then, it is reasonable to expect that the work 
already done toward improving pipe steel will produce still more 
satisfactory results in the future. 








Report of Sub-Committee on Calorimetry as Presented 
to the Third Annual Meeting, The American Gas In- 
stitute. 





CHAPTER I.—Gas CALORIMETRY. 


1. Practice in America and Europe.—Ten years ago gas calori- 
metry in the United States was practically unknown — that is, calori- 
metry as a general practice in a commercial business—and it has only 
been recently that a few of the larger gas undertakings have been 
making the calorific value of the gas a regular test at the works. 
Probably a half dozen of our larger companies have been making 
readings systematically or experimentally for some years, but it is 
only since the State and civic authorities have enacted measures 
governing the heating value of gas delivered that the calorimeter 
has been adopted as an instrument to be used daily in our works, and 
a systematic record made of the heating value of the gas manufac- 
tured. In Germany the gas calorimeter has been in more general 
use, as the authorities and companies there have appreciated the im- 
portance of the heating quality of the gas. 

The English authorities and supplying companies have demanded 
spasmodically that the gas be of a certain heating value, but read- 
ings have not universally been made in England, although the heat- 
ing value has been recorded for some time by the larger companies. 

The candle power of gas supplied in both Germany and England 
has been generally lower than in the United States, owing to the fact 
that the greater percentage of the gas manufactured is coal gas. The 
tendency bas been in England during the last 4 or 5 years to reduce 
gradually the illuminating value, as it is known that the heating 
value is not proportionately lowered ; so, while reports of the heat- 
ing value have not been generally demanded, many of the larger 
companies have been making and recording calorific readings. 

In Germany in some instances the authorities have demanded con- 
tinuous reports of the calorific value of the gas, and, therefore, read- 
ings are systematically made and recorded in many of their cities, 
occupying an importance equal to, if not exceeding, that of the illu- 
minating value. 

2. Reasons for Increasing Demand for Calorimetry.—Reports from 
many of our companies show that from 80 to 90 per cent. of the total 
gas consumed has been utilized solely for heating purposes, whether 
used in stoves, ranges or incandescent lighting. This fact has 
naturally demanded, to a more or less extent, that the heating value 
of the gas should be given, as well as the illuminating power. We 
appreciate that in some gases, particularly coal gas, the illuminating 
value may be reduced without a corresponding reduction in the 
calorific value, which fact has caused to be embodied in some of our 
State and civic regulations a demand for the reading of the calorific 
values. 

In industries using producer gas and by-product gases, where the 
illuminating value of the gas is practically negligible, the sole de- 
termination of quality has been the calorific value. The extensive 
development and use of the gas engine to-day have incited the engine 
manufacturers to make guarantees upon heating value of the gas, 
although the constituent gases themselves modify somewhat the ser- 
viceability of the gas for engine purposes. If these various incus- 
tries are determined to measure the calorific value of the gases, it 
seems important that the gas industry of the country should under- 
take to determine and describe systematic methods for general use in 
determining the calorific value of gases. If our State and civic 
authorities are likewise undertaking to measure the calorific value 
of urban gas by some method, this method should be universally 
constant, and should be adopted by the foremost gas association, the 
American Gas Institute. 

3. Principles of Gas Calorimetry.—Gas calorimetry may be defined 
as a process Of determining the quantity of heat developed by the 
complete combustion of a unit volume of gas. The common and 





most successful method of accomplishing this is through the use of 
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an instrument known as the ‘‘ Calorimeter,” its auxiliary meters, 
thermometers, regulators, scales and weighing tanks. An exact 
quantity of gas can be burned under prescribed conditions and the 
heat developed in the combustion absorbed by a known weight of 
water passing through the insirument. It is possible, knowing the 
weight of the water passed through the instrument and the rise in 
temperature, to calculate the entire quantity of heat absorbed by the 
water. This type of instrument is so much the simplest in design and 
application that your Committee have adhered to it in all their ex- 
perimental and test work on which this report is based. Other gas 
calorimeters, designed on different principles intended to measure a 
part orwll the heat developed in the combustion, have been put for- 
ward in great variety, but none of them seems to be as easily 
adapted to our general commercial requirements as those of the water 
heater type. 

4. English Units.—The British Thermal Unit is the quantity of 
heat required to raise 1 pound of water, at its maximum density, 1° F., 
the maximum density being at a temperature of 39.1°. The amount 
of heat absorbed by water in being raised 1° at normal operating tem- 
peratures, say from 60° to 90° F., is, however, practically the same as 
when it is at its maximum density, the error being, at 90° F., only 
.016 per cent., and less at lower temperatures. Therefore, no correc- 
tion is considered necessary in our operation. The discrepancy would 
account for a difference of only .096 of a B.T.U. in a 600 B.T.U. gas. 

Based on the fact that all gas in this country is sold by the cubic 
foot, and that the British Thermal Unit has been in general use as 
expressing the unit of heat; your Committee believe that it is proper 
to recommend the use of the Fahrenheit thermometer, the cubic foot, 
and the pound, the results being expressed by direct multiplication 
in British Thermal Units. 

If all our members in future in ordering calorimeter outfits will 
specify cubic foot meters, Fahrenheit thermometers, scales graduated 
to one-hundredths of a pound, to weigh the heated water passing 
from the calorimeter, all the inconvenience of using a mixture of 
metric and English units, or a reduction of a portion of their data 
from metric to the English system, will be avoided. 

5. Calorifie Value Calculated from Analysis.—The calorific value 
of a gas is often expressed as being calculated from analysis. Such 
an expression may or may not closely approach the value determined 
by the calorimeter. The analysis of a simple gas containing but few 
hydrocarbons is easily made, and its heating value easily calculated, 
but the gas.as supplied in our urban distribution is so complex in its 
character that the determination of its hydrocarbons is a matter of 
great difficulty, and as these hydrocarbons constitute the important 
or more compact heating elements, it was necessarily made difficult to 
accurately calculate the true heating value. 

In the hands of the best and most experienced gas analysts, how- 
ever, we believe that gas analyses can be made to give comparative 
results and the average composition of the illuminants approximately 
determined. Nevertheless, before the calculated heating value of a 
gas is accepted, the accuracy of the analysis should be investigated. 

6. Commercial Calorimetry.— Commercial calorimetry as usually 
practiced does not give values which have a scientific accuracy ; but, 
under practical working conditions, results with less than 2 per cent. 
of error can be easily obtained. By employing extraordinary precau- 
tions in calibrating the thermometers, weighing the water. in the ad- 
justment of meter, and in obtaining correspondence between the tem- 
perature of the water and that of the room, as well as in making 
corrections for atmospheric temperatures and pressure, it is possible 
to obtain an accuracy higher than that necessary for commercial pur- 
poses. In the work carried out by this Committee it was found that 
an accuracy within a fraction of 1 per cent. could be obtained. 

For ordinary commercial work the same amount of care need not 
be taken in the determination. The ordinary wet test meter, familiar 
to all through its use in photometric work, checked and manipulated 
in the usual way, is sufficiently accurate. 

7. Factors upon which Accuracy Depends.—The accuracy of oper- 
ating depends upon several factors. The instrument should be in- 
stalled in a well ventilated, light room, free from draughts and 
vibration, and of normal temperature. The gas should be measured 
at the temperature of the atmosphere, and the exhaust products 
should leave the calorimeter as nearly as practicable at this same 
temperature. With the temperature of gas, inlet-water, air and ex- 
haust products the same, there will be no reasons for making correc- 
tions for the sensible heat absorbed or lost. The temperature of the 
water should be practically the temperature of the operating room and 
should be uniform. With the temperature of the water the same-as 
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that of the room, the exhaust products may be made to appro: 
closely to the temperature of the air and gas without difficulty. 

In the measurement of water by volume, owing to the large surf:.¢ 
exposed and to the irregularities commonly found in the bottom f 
graduates, it is impossible to read the quantity of water by the eve 
within a small limit of error. As weighing is not open to these «is 
advantages, the determination of the quantity by weight large’ 
avoids such errors. The accuracy of the instrument also depens 
upon the constancy of operation; that is, the rate of flow of gas 
should be constant, the heat transmitted should be uniform, and, with 
unvarying temperature of inlet water, there should be no variation in 
the temperature of outlet water. 
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Cuaprer II.—Catoriric VaLue ag ReLaTeD TO Heat UTILIZATION 


By this we mean the heating valpe of the gas, as determined by tlie 
calorimeter, and the available heat in the gas that is applicable for 
various uses in the arts. Many misunderstandings have arisen from 
the use of the words ‘‘ gross ’’ and “‘ net,’’ as applied to heating values. 
The gross heating value is that value which is obtained by the cal 
orimeter when the gas, air and exhaust products from the calorimeter 
are at the same temperature. This condition strikes a thermal balance 
for the calorimeter, and the heat absorbed by the water passing 
through the calorimeter is all the heat developed by the combustion 
of the gas. This result, under normal conditions, is not exact, as the 
entrained moisture in the air and gas, and the moisture found in the 
products of combustion, do not balance, but the errors in absorbed 
heat are slight. 

For example, the gas having passed through a wet meter is apt to 
be saturated. The air may haye a saturation of 70 per cent., while 
the exhaust products leave the instrument saturated. This means 
that some of the water vapors formed by combustion complete the 
saturation of the products leaving the instrument. This error is 
small, and the Committee are of the opinion that, for commercial 
practice at least, it may be entirely disregarded, as these errors ordi- 
narily in actual practice would be a small fraction of 1 per cent. 
Hence the calorific value as determined by the calorimeter is the 
‘‘ gross” or true heating value developed by the combustion of the 
gas. The ‘‘net” heating value, so called, is the ‘‘ gross’’ heating 
value, less the latent and sensible heat of the water vapors condensed 
in the calorimeter. Where there is a large percentage of free or com- 
bined hydrogen this condensation is greater, and in certain gases the 
difference between the ‘‘ gross’ and “ net ’? may be as high as 10 per 
cent. In other commercial gases it may be as low as from 3 to 5 per 
cent. ; but this latent heat is not lost until the products of combustion 
leave the apparatus. Under ordinary conditions this might be 130° to 
150°, while under some conditions it would be much higher. 

Now, if the latent heat and sensible heat of the condensed water 
from the products of combustion are deducted, there is just as much 
reason for deducting the sensible heat of the uncondensed portion of 
the products of combustion, since it is necessarily lost at the same 
time; and if the temperature of the exhaust products leaving the 
appliance is very high, this sensible hcat may be several times that 
deducted in obtaining the so-called ‘‘net’’ value. In other words, 
there would be a different true ‘‘ net” value for each change in con- 
ditions of the utilization of the gas, and none of them determinable 
by direct test by a calorimeter or any other known instrument. 
Therefore, the Committee are of the opinion that the heating value of 
a gas should be expressed only in that which is determinable as the 
‘* gross ’’ or total heating value, the value of the gas as given by the 
calorimeter. 

This use of the total heating value of the gas has been objected to 
seriously by the ‘manufacturers of some appliances, notably of gs 
engines, as they claim that it is impossible for them to utilize the 
latent heat of the products of combustion. Their engines exhaust at 
such high températures that the latent heat is never available, and 
in making guarantees they are inserting clauses whereby the ‘‘ gross 
value, less the latent heat, is considered as the heating value of the 
gas. If such a condition is to be met, it is only fair, too, that some 
method should be adopted whereby the “‘ gross "’ heating value alone 
is expressed and the available heat for the given purpose is figured 
in some other way. Gas has become a competitive fuel in many of 
our industries. All other fuels are rated by their total heating value. 
Why not gas? . 

The argument for a correction is based on the claim that all of the 
heat developed cannot be utilized, but that varies widely with the 
appliance. With some appliances a great loss is experienced through 
sensible heat of waste products and latent heat of water vapo's. 
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With other appliances this loss is reduced to very small magnitude 
.nd water heaters, or similar types of appliances can be made, as in 
ie calorimeter itself, to utilize it all. In what an absurd position 
we would find ourselves if, advocating the use of ‘‘ net’ values, we 
‘vied to figure the efficiency of such an appliance. 


CuapTer III.—CaLormerers. 

1. Calorimeters—General.—The only calorimeters considered by 
vour Committee were of the Juskers, or water-heater type, measur- 
ing the gas and determining the calorific power by transferring the 
heat developed to a known quantity of water, and determining the 
rise in temperature of this water. 

This we think is the only practical type of commercial calorimeter 
on the market, and at this writing your Committee disapprove of the 
adoption for commercial practice of any instrument which determines 
the heating value by raising the temperature of metals, or that records 
the heating value by measuring the density of liquids, or by which 
the heating value is deduced from the quantity of air required for 
combustion. 

We also disapprove of the use of calorimeters which do not measure 
the total heating value of the gas. There have been designed calori- 
meters that allow the products of combustion to leave at temperatures 
such that the water vapors formed in the products of combustion will 
not be condensed in the instrument. This method of operating a 
calorimeter allows for many chances of error, and it does not provide 
for measuring the sensible heat that is lost in these products of com- 
bustion, and also increases the error occasioned by the presence of 
moisture in the atmosphere. 

2. Junkers.—The Junkers’ gas calorimeter, designed by Hugo 
Junkers, of Germany, is probably the best known available instru- 
ment. It has been extensively used in the gas works of Germany 
and England, and to-day is used in the United States by the gas in- 
dustry, and by users ot producer and blast furnace gas. Gas engine 
manufacturers have depended almost entirely on this instrument for 
observations to check the guarantees of their engine economies. It 
was probably the first and most accurate calorimeter to be put into 
general service, and deserves entirely the credit it has received. 

An improvement may be made in this instrument by having the 
water inlet and outlet on the same level and adjacent, so that the 
thermometers may be more conveniently observed. The construc- 
tion of the meter is such that it is impossible to adjust the water level. 
The entire equipment, to conform to American practice, may be made 
more convenient if arranged with English units of measurement. 
The capacity of the Junkers calorimeter is such that it may be used 
for testing either low or high heating value gas. 

3. Boys.--The Boys’ calorimeter, designed by C.V. Boys, of London, 
is an instrument which has been adopted by the London Referees for 
determining the heating value of London gas. This instrument is of 
limited capacity, and, while it may be made to give very accurate 
readings with some gases, under certain conditions, it is exceedingly 
inconvenient in operation. Its construction necessitates taking the 
calorimeter apart to light or extinguish the burner. The flame 
adopted is of the illuminating style, and, under certain conditions, 
with rich gas,.is apt to smoke and deposit carbon on the interior of 
the calorimeter. 

4. Simmance-Abady.—The Simmance-Abady calorimeter is an 
English instrument, and is little known to the United States. This 
instrument is mounted on a platform, which makes its use as a port- 
able instrument inconvenient. There were several difficulties en- 
countered in its manipulation that appeared like defects in the design 
of the instrument. The outlet water temperature was very difficult 
to control, and led us to believe that the average reading of the outlet 
thermometer did not record the average temperature of the overflow- 
ing water. The operating directions of this instrument also indicated 
that fractional revolutions of the drum of the meter should be taken 
in making observations. The instrument was not provided with a 
water outlet of constant head. The calorimeter was jacketed with 
wood, which was found by the Committee to be unsuitable and not as 
satisfactory for ordinary work as a polished metal jacket. 

5. Sargent.—The Sargent was the only American calorimeter ex- 
amined by the Committee. The first instrument tested was found 
faulty in design and gave irregular readings. A second instrument 
was submitted by the makers, which gave better comparative read- 
ings with the other calorimeters. 

This calorimeter embodies arrangements intended to assist in making 
rapid and accurate observations. The principal point of difference 
‘a the Sargent calorimeter is in the adoption of the English units en- 


tirely, and of weighing the water instead of measuring it in glass 
graduates. The instrument is further provided with an automatic 
electric device that changes the water supply from one measuring 
vessel to another at fixed revolutions of the meter. 

6. Other Calorimeters.—No other calorimeters than the above were 
examined by your Committee, but the various designs as illustrated 
in our engineering publications were studied carefully, and as they 
did not embody the simple principles of the water-heater type of cal- 
orimeter, it was not thought desirable, owing to the limited time for 
our work, to make an investigation of these instruments. 


CHAPTER IV.—TESTs. r 


1. 7. sts Made by Commitiee.—The tests made by your Committee 
consisted of readings at Philadelphia, further readings at the labora- 
tories of the Milwaukee Gas Light Company, and, finally, of an ex- 
tended series of readings in the laboratories of the University of 
Wisconsin, at which special equipment was provided for the purposes 
of this investigation. The calorimeters were erected and operated 
according to the instructions of their makers as far as practicable. 
Changes from the prescribed methods of operation were only made 
when it became evident that such changes would lead to better results 
with the given instrument. 

They were then operated to determine the capacity of each calori- 
meter for the absorption of heat. They were further checked to deter- 
mine the effect of varying quantities of water being raised to different 
temperatures. They were then checked to see what effect varying the 
quantity of air supplied to the burner of the calorimeter would have. 
Further tests were made to determine the actual efficiencies and the 
rate of combustion at which the maximum efficiency occurred. 

2. The Identity of the Investigators.—In the investigations of this 
subject made by your Committee, they were assisted to a great extent 
by the work and observations made by Messrs. C. O. Bond, Chief 
Photometrist, Philadelphia (Pa.) Gas Works, at Philadelphia; A. C. 
Wilke, Chemist, Milwaukee (Wis.) Gas Light Company, and by O. 
L. Kowalke, Instructor in Department of Chemical Engineering, U. 
of Wisconsin; R. C. Cornish, Asst. Engineer of the Milwaukee Gas 
Light Company; and D. A. Powell, Cadet Engineer with Madison 
(Wis.) Gas and Electric Company, at the University of Wisconsin. 
These latter men devoted an entire month to the calibration and 
checking of all instruments used and to the actual tests. 

3. Purpose.—The purpose of the investigation was to secure in- 
formation on which to base recommendations to the American Gas 
Institute as to calorimeters for general commercial practice ; also, to 
determine the accuracy and efficiency of calorimeters in common 
use, and to formulate and prescribe rules and methods of operating. 

4. Calorimeters Tested.—1. Standard Junkers’ Calorimeter, with 
pressure regulator, belonging to Chemical Engineering Department, 
University of Wisconsin. 

2. Junkers’ Calorimeter, modified so that the inlet and outlet ther- 
mometers are at the same height. This instrument has been in daily 








use for about 1 year and is the property of the Milwaukee Gas Light 
Company. 

3. New Sargent Calorimeter, using wet pressure regulator from a 
Junkers’ owtfit and not using the electrical dumping device. 

4. Standard Boys’ Calorimeter, with wet pressure regulator from a 
Junkers’ outfit. 

5. Standard Simmance-Abady Calorimeter. 

A few preliminary tests were made at the West Side Works, Mil- 
waukee Gas Light Company, but it was impossible to maintain | 
uniform conditions for more than one calorimeter at a time, on ac- 
| count of small sampling holder and limited water supply. Accord- 
ingly, all apparatus was sent to the Chemical Engineering Building, 
Madison, Wis., where it was possible to maintain a constant water 
and gas supply for a series of tests. 

5. Calibration of Instruments.—Before making any tests all ther- 
mometers and meters were carefully calibrated. Two standard ther- 
mometers were used, one, No. 4,180, belonging to the Chemistry De- 
partment of the University of Wisconsin, certified August 9, 1902, 
and No. 2,620, from the Physics Department of the University of 
Wisconsin, certified by U. S. Bureau of Standards, January 14, 1908. 
No. 4,180 has a range from 0 to 100° C., reading ;, of a degree, and 
No. 2,620 has same range, reading to #,; of a degree. These 2 thermo 
meters were carefully Compared through range from 10° to 50’, using 
a micrometer telescope to read the latter, and an ordinary reading 
glass, the former. It was found that they did not agree, so the ice 
' point was determined, when No, 2,620 was found correct and No. 
' 4,180 was .08° high. After making this correction, scale readings 
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were found to agree. As No. 4,180 was more easily read it was used 
to calibrate the calorimeter thermometers, making the correction for 
0 point. 

Each calibration was made as follows: The standard and 2 thermo- 
meters to be calibrated were suspended side by side in a bucket of 
water, which was surrounded on the outside with excelsior to pre- 
vent radiation. The water was agitated by means of a stirrer operat- 
ed by a motor. Bulbs of thermometers were immersed to the depth 
they would be used on calorimeters and correction was made for 
length of stem exposed. A piece of plate glass was set up in front of 
thermometers to prevent the observer’s breath striking them. 

In this way curves were obtained for six of Sargent Steam Meter 
Company thermometers and two Centigrade thermometers furnished 
with the M. G. L. Co. Junkers instrument. Copies of these correc- 
tion curves are shown in appendix. 

In order to facilitate our calculations, 4 meters reading to ,;'; of a 
cubic foot per revolution were selected. Three of these meters were 
made by the Sargent Steam Meter Company, and the fourth was an 
American Meter Company meter, No. 458. 

These 4 meters were calibrated at the rate of flow at which they 
were later used, with a }-cubic foot bottle, making 5 complete revolu- 
tions of the meter by filling the bottle twice. The calibration of the 
bottle - carefully checked to deliver } cubic foot of distilled water 
at 62° F. 

All meters were adjusted to within .05 of 1 per cent. After the cof- 
rect water level was obtained a strip of paper was pasted around the 
gauge glass to show proper level. Gas was taken from a 5-foot 
prover and a constant pressure of 14-tenths on inlet of meter main 
tained. Water for meters and bottle had been previously saturated 
with gas. 

6. Tests and Comments.—W ater for tests was obtained from a large 
tank, located above the level of the table on which the instruments 
were set up. A constant level was maintained in the tank by using 
a float valve, thereby maintaining a uniform head on the apparatus 
and supplying water of constant temperature. 

Gas tested was run from the city gas mains into 2 holders, each 
having capacity of about 60 cubic feet. These holders were located 
in the basement of the Chemical Engineering Building, and were 
connected in parallel, so that they could be filled and emptied at the 
same time. The holders were counterweighted to give 2} inches of 
pressure, and this was reduced to 15-tenths by means of a governor. 
No. 1 holder was built with an annular space for the water, thereby 
cutting dowy to a minimum the surface of water exposed to the gas. 
No. 2 holder was built with an open tank and care was taken to use 
water thoroughly saturated with gas in filling it. No. 1 holder was 
provided with a fan to agitate the gas. The gas made by the Madison 

(Wis.) Gas and Electric Company was entirely carburetted water gas. 
All the apparatus was set up on a bench in a room which could be 
kept free from draughts. Each calorimeter had its own water and 
gas connections, 

In order to operate the calorimeters under more nearly uniform 
conditions, some changes were made from the arrangement of appa- 
ratus provided by the manufaciurers. All meters registered ,'; of a 
cubic foot per revolution. Water was caught in copper tubs and 
weighed on scales sensitive to 4 gramme in 5 kgs. Float pressure 
regulators of Junkers’ make were used on three instruments and a 
similar regulator on the Simmance-Abady. All copper tubs were 
carefully counterbalanced against ‘a lead weight. This was done 
with the inside of bucket wet, so that no correction would be required 
during tests. Tubs were filled with water, emptied and then shaken 
in an inverted position for about 5 seconds. 

In setting up the instruments, it was our aim to reduce the number 
of joints where leakage might occur toa minimum. After apparatus 
was all connected up, gas pressure was turned on and burner shut 
off to test for leakage, and no observations made until meter showed 
no movement. The humidity was determined by means of a wet and- 

dry bulb thermometer, upon which a constant current of air was im- 

pinged by a small motor driven fan, All tests were run in series, 

and tests of the same series number on different instruments were run 
at very nearly the same time. A new series was started with each 


new sample of gas. All tests were recorded on special blanks which 
were printed for this investigation, and which is shown in the typical 
calculation. The series of tests as made extended consecutively from 
A to N. 


H were made to determine the most efficient rate of combustion of ga: 
in the several calorimeters, maintaining a constant water supply 
With the gas used for these tests it was found that for the Boys calori 
meter a rate of combustion from 3} to 45 cubic feet per hour was th: 
most advantageous ; for the Sargent about 5 feet; for the Simmance 
Abady 4 feet and the Junkers 7 feet. Series I and P were run using 
these different rates of combustion, and comparative results were ob 
tained. The diagrams (see Appendix E) show graphically these determ 
inations. In these diagrams the time of making the test are plotted 
as abscissac and the heating value platted as ordinates. Throughout 
the I series there was a gradual decrease in the heating value of the 
gas with time. This was possibly due to absorption of some of the 
illuminants, as the water used to fill the No. 2 holder was taken from 
one of the holders of the Madison Gas Company, and was saturated 
with coal gas; whereas, at this time the gas made by the Madison 
Company was water gas. These scries of tests show the relative effici- 
ency of the various calorimeters. 

There is a considerable variation in the results obtained on the Sim- 
mance-Abady instrument. By referring to the original record sheets 
of tests made on the Simmance-Abady calorimeter we find an explana- 
tion for these widely varying results Take any test at random, say 
P-1; the temperatures of the outlet water varied from 85.75° to 86.70°. 
The mercury thread in the outlet thermometer was never steady at 
any one temperature for even a few seconds, and danced up-and-down 
over a considerable distance, making it impossible to obtain a fair 
average, although readings were made as rapidly as they could be 
recorded, one observing and another recording. Reference to the 
comments under test ‘‘ L’’ shows that with the construction of this 
Simmance-Abady instrument no reliability of result was obtained. 
Comparison of results in series P, between the Junkers and the 
Simmance-Abady instruments, on gas, shows the Simmance-Abady 
about 10 per cent. above the Junkers. 

Owing to the great fluctuations in the outlet temperature, we are 
not at all certain that we obtained an actual average of the tempera- 
ture of the water leaving the instrument. However, based on the two 
series of tests, one with the electric coil heater and the other on gas, 
both showing better than 100 per cent. efficiency, we concluded that 
in its construction, as shown in this instrument, which is about 5 
years old, the Simmance-Abady instrument could not be considered 
satisfactory. 

In series J a comparison was made between the U. W. Chem. En- 
gineering Junkers’ and the Milwaukee Gas Light Company's modified 
Junkers’, Both calorimeters were run at approximately the same 
rate of gas consumption and the same rise in temperature of the out- 
let water and the same amount of water. A subsequent check on 
meters used for this test showed that the meter used on the Mil waukee 
Gas Light Company’s Junkers was about .4 per cent. fast. Making 
this correction on the average reading of this series by the Milwaukee 
Gas Light Company’s Junkers, it leaves a difference of but .4 per cent. 
between the readings of the two instruments. 

7. Efficiencies.—The purpose of tests K and L was to determine the 
efficiency of the absorption of heat in the calorimeter. To determine 
this efficiency a known quantity of heat energy was supplied elec- 
trically for a known interval of time, and the quantity of heat ab- 
sorbed was determined in the usual way. 

The apparatus for supplying this heat energy consisted of a coil of 
nickel wire wound on a mica frame. The current from a 120-volt 
storage battery was passed through this coil and measured by stand- 
ard electrical instruments. The electrical measuring instruments 
were of the Weston laboratory standard type, and had recently been 
calibrated. The heating coil was made of 2 pieces of mica, 2 inches 
wide, 5 inches long and 3/32 inch thick, set at right angles to each 
other. The frame was mounted on a brass axis, so that it would fit 
into the ordinary holder for the Bunsen burner of a Junkers’ calori- 
meter. The photograph (see Appendix E) will show details of con- 
struction of this coil. The current through the circuit was regulated 
by means of a lamp bank placed in series in the circuit, and the 
amount of energy put into the cuil was regulated to give a rise in 
temperature equal to that which had been used in the tests with the 
gas. In making this test three operators were employed, one to ob- 
serve the readings of the voltmeter, the second to observe the readings 
of the ammeter, and the third to operate the calorimeter. The time 
for each test extended over 3 minutes. During this time readings of 
voltage and current were taken as rapidly as the observer could record 





Series A to F, inclusive, were made with an idea of becoming more 
familiar with the operation of the several calorimeters, and to find 
out the effect of varying the gas, water and air supply. Series G and 





them. Likewise, observations of temperature of inlet and outlet water 
| Were taken as rapidly as the data could be recorded. The water 
passed through the calorimeter during the period of test was carefully 
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veighed to within 1 gramme, and all results were expressed in small 
calories. Series of tests of this kind were made on the U. W. Chemical 
“ngineering Junkers and theSimmance-Abady. The results of Series 
K show an average efficiency of over 99} per cent. 

Series L was made similarly on the Simmance-Abady. The results 
of this series show that there is something wrong in the construction 
of this instrument. The efficiency of the instrument shows about 108 
per cent. In looking over the temperatures of the outlet water, an 
explanation for this apparent discrepancy can be found. In this 
series of tests the observer recorded the observations of temperature 
as fast as it was possible to do so, and he also attempted to give the 
extreme variation of such temperature indications. At no time was 
the temperatare as indicated by the thermometer constant for even a 
second, but the mercury thread kept moving up and down continually. 
It would seem that the water as it comes out of the instrument and 
passes over the dome of the combustion chamber is unevenly heated 
and not thoroughly mixed to a uniform temperature before reaching 
the thermometer, and thus the thermometer records not a uniform 
temperature of water, but water which comes in unevenly heated 
currents. 

Series M was a repetition of the tests of Series J. Before making 
this series of tests, the two meters were again carefully calibrated. 
Then the M. G. L. Company’s Junkers was run against the U. W. 
Chemical Engineering Junkers. A series of 5 tests was made with 
this arrangement. Then another series of 5 tests was made, running 
the M. G. L. Company’s Junkers against a second Junkers, belonging 
to the University of Wisconsin. These results show a very close 
agreement between the 3 instruments. 


CHAPTER V.—SPECIFICATIONS AND. RECOMMENDATIONS. 


Your Committee recommend the adoption of a calorimeter of the 
water heater type. In determining the calorific value of the gas, we 
recommend the adoption of English units; the measuring of the gas 
in eubie feet; the correction of the volume of the gas to standard 
volume, as expressed when measured under a standard temperature 
of 60° F., and standard barometric pressure of 30 inches of mercury. 
We recommend taking all temperatures of air, gas and water with 
Fahrenheit thermometers and expressing the result in Fahrenheit 
degress. 

We recommend weighing the water used with balances readings in 
pounds and hundredths of a pound. 

We recommend expressing the result of all calorific determinations 
of gas in British Thermal -Units, or B.T.U.’s, which is the natural 
product of a pound degree. As not one of the calorimeter outfits 
supplied was entirely satisfactory, and as several improvements sug- 
gested themselves during the experiments, we consider the following 
specifications and recommendations necessary for the best results : 


1. Meters.—For a meter, we recommend one registering ,'; cubic 
foot per revolution. The large dial should be graduated into 100 
equal parts, with every 10 parts distinctly marked to facilitate read- 
ing. In addition to the large dial, there should be a smaller dial to 
register the number of revolutions of the large hand. This dial will 
register 10's, units and 10ths of a cubic foot. The face of the meter 
should be enameled, and no glass used on the front, thereby reducing 
the error due to parallax. The face of the meter should be easily re- 
movable, in order to get at the shaft and the stuffing box on the 
shaft. This stuffing box should be of a size large enough to be easily 
packed. The large hand of the meter should be well pointed and not 
extend to the outer end of graduations of the meter dial. Several of 
the meters tested had very wide pointers, and these pointers extended 
beyond the graduations, so that it was difficult to get accurate read- 
ings. The meter should have three leveling screws, two in front and 
one in the center at the back of the meter. Two level tubes should 
be securely fastened to the top of the meter, placed at right angles 
with each other. 

The meter should have an outside gauge glass showing the water 
level, This glass should not be less than f-inch, nor more than }- 
inch, inside diameter, as it is necessary to have the glass large enough 
to be readily cleaned, and small enough that the meniscus formed by 
the water can be accurately read. The opening through gauge bodies 
to the meter should be unobstructed, and of a size to correspond with 
the size of the gauge glass. A pointer to show the correct water level, 
reading to the bottom of the meniscus, should be put on all water 
level gauge glasses. For convenience, a standard, 3-light meter 
union should be used on all meters, and hose nipples for $-inch hose 
should be furnished with the unions. The meter should be provided 
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done by using a pet cock with a small funnel mounted on top, con- 
nected to the top gauge glass body. An opening must be left for a 
thermometer in or near the gas outlet. This thermometer should be 
a chemical thermometer in a metal case, reading to 1° F., with a 
range of from 50° to 100°, and accurate to within 4°. Some of the 
thermometers furnished with the apparatus read to 2°, and there were 
variations on 3 thermometers furnished by one company of 13°. An- 
other criticism of the same thermometers was that the glass tubing 
was not round, making the thermometers difficult to read. An open- 

ing with a plug connection should be left on the bottom of the meter 
to drain it when the meter has to be transferred from one place to 
another. In general, we would say that the number of joints liable 
to cause leakage should be reduced to a minimum. We found that 
several of the meters which had faced joints were very difficult to 
keep tight, even by using carefully made gaskets. 

2. Regulator.—The pressure of the gas when burning in the calori- 

meter should-be absolutely uniform, to obtain the best results, and 

any small regulator that will maintain this uniform pressure will be 
satisfactory. Werecommend the use of a small, wet governor, as 
supplied with Junkers’ calorimeter, as giving excellent regulation, 

and which will operate without chattering. Such a regulator should 

be constructed so as to be readily weighted for altering the pressure. 

3. Calorimeter.—The calorimeter shouid be designed to give a con- 

stant head of water on the apparatus. This head can be maintained 

by having a weir-overflow on the inlet at some distance above the 
top of the calorimeter, and a weir-overflow on the outlet. The rate 
of flow through the apparatus should be regulated by means of a cock 
on the inlet water. It was necessary, in case of the Boys’ calorimeter, 

to use a screw cock on the rubber tubing to get variations in the rate 
of flow. This was not used on this calorimeter, except during very 
low consumption of gas, as at higher consumption the coil was not 
large enough to give an amount of water capable of reducing the 
temperature to the desired range. 

A calorimeter should be so built that the water will circulate freely 
and that there will be equal distribution of water throughout the 
apparatus. Baffle-plates should be so arranged that the water will be 
thoroughly mixed before coming in contact with the bulb of the out- 
let thermometer, thereby giving correct readings. The design should 
be such that air pockets will not form in the water space. It was 
found in several tests that considerable variations in temperature 
arose from neglect in this particular. 

The calorimeter should be made of bright, polished metal, air 
jacketed in all its parts. We found a reduction in heating value by 
one of the calorimeters on spilling water over the wooden jacket, due 
to evaporation of water from the jacket, and since the accidental wet- 
ting of the jacket is always liable to occur, we consider the use of an 
absorbent jacket a serious defect in design. There should be a damper 
in the exhaust gas flue which can be easily adjusted and which will 
not be moved by a slight jar. The calorimeter should be mounted on 
4 legs, with a spread great enough to give a firm base, at a height 
sufficient to make it easy to put the burner in place. 

Thermometers should both be on the same level to facilitate read- 
ings. This is a desirable feature of the Sargent, and there is no reason 
why Junkers instruments made in the future should not conform to it. 
The openings for thermometer corks should be large enough to take a 
No. 4 rubber stopper. 

4. Burners.—The Boys’ calorimeter was provided with a burner 
with an illuminating flame, and while this was found satisfactory for 
small gas consumption, it was replaced with a Bunsen flame, which 
was equally satisfactory under all of the same conditions, and in ad 
dition had a wider range for the rate of flow. The burners provided 
with the other instruments tested were solely of the Bunsen type, 
which is the type that we recommend for general use. The burner 
should be a long-tube Bunsen, having a spreader on top, an adjust 
able air mixer which can be easily reached when burner is in position 
in the calorimeter. The burner should be provided with a stopcock 
to change the regulation. The burner should be attached to the cal- 
orimeter in such a way that its position cannot be accidentally shifted, 
and also so that the condition of the flame may be observed by the 
operator, either directly or by means of a reflecting mirror. 

5. Thermometers.—Accurate thermometers are the most important 
accessories to good calorimetry. In supplying many of the ther- 
mometers with calorimeters up to the present time, cost has apparently 
had a large influence, and some very poor thermometers have been 
supplied with commercial calorimeters. : 

Your Committee believe that the thermometers (particularly those 





with an opening for the addition of ‘water when needed. This can be 


for reading water temperatures) are one of the most important ad' 
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juncts, and should be of such a.quality as to read accurately with- 
in vs" F. 

The thermometers should be graduated from 60° to 110° F., each de- 
gree to be divided into 10ths, with short, distinct graduations. The 
thermometer should be accurately made, so that in ordinary commer- 
cial work corrections may be neglected. With each thermometer 
should be provided a calibration curve, which would enable very 
accurate results to be obtained whenever it was deemed necessary to 
make these corrections. Thermometer cases should not be more than 
4 inch in diameter and be made of thin glass. This will prevent re- 
flection and parallax in reading. The bore of the thermometer tubing 
must be carefully made, as it was found that of 6 thermometers of one 
make, compared with a standard thermometer, there was a consider- 
able minus correction in the lower portion of the scale, and a very 
abrupt plus correction in the upper part of the scale. Telescopic 
sights for reading of thermometers should be provided, as much more 
accurate readings can be obtained in this way. Where disputes arise 
as to results, we recommend the certification of thermometers by the 
United States Bureau of Standards at Washington. They are pre 
pared to do this work promptly and at a reasonable expense. 

6. Barometer.—Corrections for variation in barometer readings 
should be made in measuring the volume of the gas. These readings 
should either be made by means of a mercury column barometer or 
by a recently calibrated aneroid barometer. Where it is possible, 
barometer readings should be checked occasionally with readings of 
the Government Weather Bureau of the city in which the readings 
are made. It is possible to get fairly accurate readings where no 
barometer is available by obtaining from the Weather Bureau the 
barometer readings for the day. 

7. Water Supply and Measurement.—The control of the tempera- 
ture of the water supply is a very important adjunct to accurate 
calorimetry, and this temperature should be approximately the tem- 
perature of the reom or atmosphere in which the observations are 
being made. Water obtained from an ordinary house piping system 
is apt to be variable in pressure, and also very variable in tempera- 
ture, due to the uneven consumption in other parts of the building, 
and possible exposure of the water main to the extreme temperatures 
of the ground or atmosphere. This conirol of temperature and pres- 
sure may be readily obtained by providing a permanent water supply 
tank in the upper part of the room or building that will contain 
enough water to enable the readings for the day to be made. A flat 
tank of large horizontal area is preferable to a deep vertical tank. 
The exposed surface allows the water to come to the temperature of 
the room more readily, while the shallow depth affects the head less 
as the water is being used. 

Water may be collected and weighed in thin sheet metal containers, 
holding about 8 pounds of water. This size container will hold all 
the water required in burning .2 of a cubic foot of ordinary illumina- 
ting gas with a range of about 15° in temperature between the inlet 
and outlet water. The scales, or balance, employed should have a 
capacity of about 10 pounds, should read to ,}, of a pound, and 
should be calibrated and certified to as being correct by proper 
authorities. 

8. Gas Piping and Tubing.—The piping for a calorimeter should 
consist of as much metallic piping as possible, and the lengths of 
rubber tubing used in conducting the gas should be as short as pos- 
sible, and when used should be saturated with the benzine vapors and 
other illuminants. The absorption of the illuminants by the tubing, 
however, has less effect upon the calorific readings than it has upon 
the photometric readings. 

9. Humidity.—It may be desirable to have the state of the humidity 
of the atmosphere during the test, in which case percentage readings 


may be made from wet-and-dry bulb thermometers. For accurate 


work these wet-and-dry bulb thermometers should be arranged so 
that the average humidity of the room may be obtained. This may 
be done by having a whirling wet thermometer, or having a constant 
current of air impinging upon the wet bulb from an electric fan ; or, 
a more perfect instrument in the form of an Assman psychrometer 
may be obtained. The percentage of saturation of the gas itself may 
be obtained by readings made with a gas hygrometer. These humidity 
readings of the gas and atmosphere are not necessary in commercial 
calorimetry, but may be found useful if it is desired to make correc- 
tions for heat absorbed or evolved in saturating the products of com- 
bustion. 

10. Remarks and Criticisms Concerning Specific Instruments 
Based on Experience During Tests—The Junkers.—The design of 
this instrument is such that it is jacketed by a polished metal surface, 


containing an air chamber. This has proved by experience to prac- 
tically prevent radiation. The water circulates but once through |\\e 
instrument from bottom to top, and opposite in direction, as it show|d 
be, to the products of combustion. The water content is compa:a. 
tively small, about 14 pounds, but large enough for the efficie,,; 
absorption of all heat through a wide range of gas consumption, a:\( 
ample to enable gas of greatly varying heating values to }¢ 
readily measured. The small, fixed weir for maintaining a constant 
head of water on the calorimeter, and the controlling cock with a 
quadrant arm for indicating its position, are admirable and necessary 
for the best work. The overflow is so arranged that siphoning is 
impossible. When not in use the instrument is easily drained of its 
water content. The location of the thermometers gives accurate 
readings of the average temperature of both the inlet and outlet 
water. 

One objection to Junkers’ calorimeter is that the thermometers are 
not on the same level, which makes rapid readings awkward and in- 
convenient. The instrument as now mounted on 3 legs is somewhat 
unstable, and it is rather difficult to insert the lighted burner when 
the instrument is set up. The gas meter supplied with the Junkers’ 
calorimeter was open to serious objection. It has an inside, fixed, 
overflow, which cannot be adjusted when out-of-proof, and a meter 
which cannot be adjusted is certainly unfit for this service. The in- 
terior of the calorimeter allowed for draining the condensate as wel! 
as any instrument tested. The supply of air through the calorimeter 
could be readily regulated by the damper in the waste products flue, 
a convenient and necessary arrangement for efficient work. The 
workmanship on the entire Junkers’ calorimeter was good and con 
mendable. 

The Simmance-Abady.—The Simmance-Abady is mounted on a 
large, cumbersome sta nd, and is not convenient as a portable instru. 
ment. It is jacketed with wood, which is not considered as service. 
able as polished metal. The water content is large, being 124 pounds, 
which necessarily takes a longer time to strike a thermal balance, 
and renders short readings more liable to error. This is in direct 
contradiction to the claims for the instrument, which were that the 
calorimeter could be used for quick readings, the dial of the meter 
being divided so that fractional revolutions of the drum should be 
taken. This is another objection, and is in opp osition to careful and 
accurate work. 

The circulation of water through the Simmance-Abady calorimeter 
does not seem to be such that the heat is absorbed from the waste 
products of the gas with any uniformity. The water courses up-and- 
down through the instrument several times, while the gases go 
through once. This causes an uneven heating, which is augmented 
by the construction of the last water-pocket above the combustion 
chamber. This arrangement made the outlet water temperature very 
difficult to control, and led us to believe the average reading of the 
outlet thermometer did not record the average temperature of the 
outflowing water. The water inlet pressure was designed to be con 
trolled by a water gauge, instead of the usual weir-overflow. The 
outlet was controlled by a 3-way cock. The waste from this cock 
caused a siphoning effect in the calorimeter and altered the head of 
water through the instrument. The shifting device for operating the 
water in the outlet was not adapted to our use, and it was necessary 
to remove it and support the overflow from a stand to get a more 
constant head. 

The Boys.—The Boys’ calorimeter was found to be unsatisfactory 
for American practice, it being too inconvenient to operate and o/ 
too limited capacity. The water content was only about .7 of a pound. 
which limited the rate flow of gas capable of being burned, and 
eliminated the use of this calorimeter for our richer gases. This 
calorimeter is quite different in construction from the other types 
tested. It is in two parts, the lower base and burner being mounted 
together, while the water coil and envelop are fastened together an! 
easily removable by simply lifting from the base. The water courses 
through the calorimeter in double-coiled pipe, ending in a baffling 
compartment over the combustion chamber. The use of an illumi 
nating flame in the Boys was open to some objections. It woul: 
smoke if turned too high, or used with a rich gas, thereby causing « 
deposit of carbon on the water coils, decreasing the efficiency. A 
Bunsen burner was substituted by your Committee, which gave mor: 
satisfactory results and increased the capacity of the calorimeter 
The illuminating flame was selected by the designers because its re 
flected light could be seen through the opening above the base, show 
ing the operator that it was still lighted. Better facilities shoul: 





have been provided for this purpose. 
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There was no way of regulating the supply of air through the cal- 
vrimeter, either by burner adjustment or dampers. In case any ad- 
justments have to be made on the burner or on the rest of the appara- 
ratus, it is necessary to lift off the heavy coil and place it on some sort 
of a support arranged nearby, as it cannot be moved far without dis- 
‘urbing water connections. If the test were made according to the 
instructions of the London Referees it would be necessary to lift out 
the coil and shut off water in order to make more than one run, as 
the shifting device for throwing the water in the glass graduate is 
mounted directly on the graduate. While testing we avoided this by 
supporting this shifting device by means of a clamp, and maintained 
a constant head on the apparatus by supporting an overflow from an- 
other clamp above the shifting device. In this way we were able to 
make a number of successive tests, and could vary the rate of water 
and gas supply to the apparatus without lifting off the coil. 

In the Boys’ calorimeter the inlet and outlet thermometer openings 
are not large eneugh to use even a No. 3 rubber stopper, and the con- 
nections are so short that a stopper which has been firmly placed in 
the connection will extend down far enough to throttle the flow of 
water, or even a thermometer with a large bulb will throttle the flow. 

The pressure regulator furnished with the Boys’ instrument is com- 
plicated and has a large number of joints which are difficult to get 
tight. We had so much trouble with this regulator that we finally 
abandoned it and used a regulator from a Junkers’ instrument. 

The meter furnished with the Boy’s instrument registered ;', cubic 
foot per revolution, and the large dial was divided into 100 equal 
parts. To facilitate calculations, this meter was not used. The water 
line on the meter is shown by an outside gauge. The gauge is so large 
that accurate readings are difficult. 

The Sargent.—The Sargent calorimeter is wood jacketed, an objec- 
tion, as stated before. The water content of the first instrument is 
almost 12 pounds, too large for general purposes, although if the 
operator has sufficient time at his disposal accurate readings may be 
made with a calorimeter of this capacity, but slight fluctuations in 
the quality of the gas are less likely to be caught. The course of the 
water, as in the Simmance-Abady, is up and down the calorimeter 3 
times, while the gas products pass through in a single course. We 
understand this has been improved and a single circulation of water 
substituted. The thermometers on this instrument are on the same 
level, which enables the temperature of both inlet and outlet water 
to be conveniently read. The air supply is easily regulated by a 
damper in exhaust flue. An ingenious device, enabling the water to 
be turned on-and-off the measuring tub, was supplied with this cal- 
orimeter. This device is operated electrically by contacts on the gas 
meter hand. Arrangement is made for weighing the water with 
scales indicating pounds and hundredths of a pound. A diaphragm 
regulator was mounted on the meter, but, owing to leakage through 
the leather, and a slight chattering, this was not used, but a wet gov- 
ernor substituted. 

The Sargent meter is of the wet type, with drum ,'; of a cubic foot 
per revolution, the dial being divided into hundredths of a foot. The 
meter has the outside gauge glass, but the lower part of the glass is 
obstructed by a screw, which was designed to show the proper height 
of water. This screw has a large, flat head, which interfered by 
holding the water down by a capillary action, so that the correct level 
of the water in the meter was not determinable. 

11. Selection of Calorimeter.—The calorimeter selected should be 
an instrument that is portable, conveniently handled and easily ad- 
justed, and one that will give results that may be transcribed to 
English units with the least difficulty. It should have sufficient 
heating surface to transmit to the water all the heat developed by the 
combustion of the gas at the desired rate. The course of the water 
should be direct through the calorimeter and oppose the flow of the 
products of combustion. This will tend to prevent any irregular 
eating of the water column and should give uniform temperatures 
passing the outlet thermometer. 

The exterior surface of the calorimeter should be of such a nature 
‘hat the radiation from jt and the adherence of dust and fumes to it 
shall be a minimum. Preferably a polished metal exterior. The in- 
‘et and outlet thermometers chould be located at about the same level 
and close together. The water connections to the calorimeter, es- 
vecially at the points of location of the thermometers, should be so 
‘rranged and constructed that there is no possibility of heat being 
‘ransferred or conducted from the outlet water to the inlet water, and 
‘hus affect the true temperature readings. The auxiliary apparatus 
should follow in general the recommendations and suggestions made 
u the earlier paragraphs of this chapter. 











12. Instructions for Operating a Calorimeter.—The calorimeter 
should be set up in a quiet, lhght and well ventilated room, which is 
free from draughts and in which the temperature can be maintained 
constant between 60’ and 80° F. The room should be provided with a 
bench and sink and with a good supply of running water. It is ad- 
visable to have a large, shallow, open tank suspended from the ceil- 
ing, from which the water supply can be taken. This tank should be 
large enough to supply the calorimeter for a series of a dozen or more 
tests. By having the tank shallow the water is brought more quickly 
to the temperature of the room. In order to take care of the differ- 
ence in head as the tank is emptied, it is advisable to have a weir 
overflow on the outlet. If only a single test is desired, gas may be 
taken from the house piping ; but if average value is required, a smal] 
holder or averaging tank should be set up and the gas flowing into 
holder adjusted to just fill it in the time during which the sample is 
to be taken. Care should be taken to have the service from which 
this holder is filled short and of small piping, in order that average 
sample may be obtained, or that the sample be taken from a line on 
which there is considerable consumption. On uupacking the appara- 
tus, see that it is clean and free from packing material. 

Set up the calorimeter so that the overflow and outlet water can be 
easily led lo the sink. Make water connections with rubber tubing, 
being careful not to cramp the tubing. To avoid air currents, caused 
by the movement of the observer’s body, set up the calorimeter so 
that the water supply may be easily adjusted and that all tempera- 
tures may be readily observed. Lead the outlet water to a funnel a 
little above the top of the copper container used in collecting the 
water, so that the water can be shifted from the funnel to the con- 
tainer without spilling. Set up meter facing the observer and level it 
carefully. Fill it with water slightly above the level mark on gauge 
glass. Connect inlet of meter to gassupply with rubbertubing. Fill 
pressure regulator with water, then connect it with outlet of meter, 
and from outlet of pressure regulator to calorimeter burner. All 
rubber tubing used to connect meter, pressure regulator and burner 
should be as short as possible. 

When fresh water or new gas tubing is used for the first time, gas 
should be passed through meter and all gas connections for 1 or 2 
hours before test is made. This is necessary to insure saturation of 
water and tubing with gas. 

Turn on gas and allow it to burn for 5 or 10 minutes. Shut off gas 
at burner and watch hand on meter for leakage. Be sure that all 
leaks are stopped before attempting to make a test. Shut off gas, re- 
move pressure and draw off water from the meter until it is exactly 
at the point shown by gauge. Start water running through the cal- 
orimeter, light burner and insert it in the calorimeter ; then regulate 
the burner to burn at the rate of 4 to 7 feet an hour, as may be found 
by experiment to give the highest result with the gas to be tested, ad- 
mitting enough air so that the flame shows a faint, luminous tip. 
Water should be regulated so that there is a difference between the 
inlet and outlet temperatures of about 15° F. The temperature of the 
inlet water should vary but little if an overhead tank is used and no 
water added during the test. Before making the test the barometer, 
temperature of the gas at the meter, temperature of room and tem- 
perature of waste gas should be recorded. It is desirable to have the 
temperature of the inlet water and temperature of waste gases as 
nearly as possible at room temperature, in order to establish more 
nearly a thermal balance. 

Next allow gas to burn in the calorimeter for a period of from 20 to 
30 minutes. The test may now be started by shifting the outlet water 
from the funnel to the container just as the large hand on the meter 
passes the zero point. Readings are then made of inlet and outlet 
thermometers, making the readings as rapidly as the observer is able 
to record them during the consumption of 2-tenths of a cubic foot of 
gas. At least 10 readings should be made. Water is again shifted 
from the container to funnel as the hand passes the zero point the 
second time. Water is then weighed. The uncorrected heating value 
per cubic foot is obtained by multiplying the difference of the aver- 
ages of inlet and outlet temperatures, by the number of pounds of 
water, and dividing by 2-tenths. This quantity is divided by the cor- 
rection factor for barometer and temperature, obtainable from tables, 
to give the heating value at 30 inches pressure and 60° F. The weight 
of container should bg obtained while the inside is wet. This may be 
done by filling it with water, emptying and shaking for about 5 sec- 
onds in an inverted position. This will do away with any correction 
where several consecutive tests are required with same container. 

13. Care of Instruments.—The calorimeter being a delicate and 
sensitive instrument should be very carefully cared for when not in 
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use. If the instrument is set up permanently provision should be 


made that it be not disturbed by anybody except the operator. If the 
instrument is not erected permanently, when dismantled it should be 
carefully cleaned inside and out and the thermometers removed and 
carefully packed in cotton. It seems hardly necessary that instruc- 
tion should be given for the care of such an instrument, but certain 
precautions should be noted. 

14. Capacity or Intelligence of Operator.—Any chemist or young 
man who is capable of making close observations of thermometers 
and meter readings should be a successful operator for commercial 
observations. 

15. Precautions: ‘‘ Don’ts.”’-—Don’t place lighted burner in cal- 
orimeter when hot water is not running through it. 

Don’t shut off water while gas is burning, and if water is acci- 
dentally shut off, shut off the gas quickly to avoid breaking ther- 
mometers. 

Don’t move suddenly near the instrument during test. 
draughts thus caused will vary outlet readings and vitiate test. 

Don’t forget to test meter and all connections frequently for leak- 
ages. 

Don’t make the test with inlet water below temperature of room. 

Don’t erect the calorimeter too close to any heating or lighting 
appliance, where radiant heat might affect the readings. 


16. Typical Calculation (Example). 


Slight 


O O 
Test Record Milwaukee-Junker Calorimeter. 


























No. J-1. 
Date July 9, 1908, 3 P.M. 
Barometer 29.26. Temperature of Gas 72.68. 
Correction Factor 0.9423. 
Humidity 66 per cent. 
Room Temperature 72.6. Exhaust Temperature 75.2. 
Condensed Water Collected per cubic feet gas. 
Time one Rev. Meter 52 Sec. = 6.92 cubic feet per Hour. 
Gas Consumed During Test 0.2 cubic feet. 
Weight Water Heated 7.5728 Ibs. 
Temperatures 15.359 
- we No. ___ Ther. No. 7.5728 
UW. Gonsantiaaectl OW. Outlet, Tit, 122872 
1. 72.91 88.03 30718 
2. 72.91 88.00 =— 
3. 72.91 88.00 76795 
4. 72.91 87.97 a. 
5. 72.91 88.00 0.2(116.3106352 
6. 72.91 88.00 0.9423) 581.553176 (617.16 
‘. = oe | 88.01 — 
8. 7291 87.97 — 
9. 72.91 87.97 16173 
10. 72.91 88.00 9423 
Av. 72.91 87.995 ore 
Cor. — 0.174 + 0.100 15407 
72.736 88.095 9423 
es 5984 
Rise in Temperature 15.359 
B. T. U. 617.16 
Remarks 


R. C. C. Observer. 


17. Use of Computer.—The labor of making the calculations for 
determining the heating value from observations of a calorimeter 
may be lessened by the use of a heating value computer, which has 
been designed by one of the members of the Committee. The com- 
puter consists of a circular slide rule, with divisions corresponding 
to the readings made on the calorimeter. This computer gives the 
corrected heating value of a cubic foot of gas in B.T.U.’s, having the 
barometer and temperature of the metered gas, and the difference in 
temperature between the inlet and outlet water and the pounds of 
water passed. This computer is designed to operate within the limits 
recommended by the Committee, and will give corrected heating 
value of the gas of from 300 to 800 B.T.U.’s. Should a gas of a lower 
or higher heating value than 300 to 800 B.T.U.’s be measured, the 
computer can still be used by dividing or multiplying one of the 
other factors in its computation. 

18. Suggestions for Further Investigation.—Your Committee, 
knowing that much could be learned by further investigation of the 
subject of calorimetry, suggests the following topics, not with the 
idea that their investigation is necessary as an adjunct to commercial 
calorimetry as at present practiced, but as a means of further en- 


lightenment on the general subject as affecting close and scientific 
determinations ; 


Effect on calorific readings resulting from a varying atmospheri. 
humidity. Effect on heating value resulting from a difference j, 
temperature between the inlet water and room atmosphere. Dete: 
mination of heat lost through the products of combustion leaving thi: 
calorimeter above or below the atmospheric temperature. 


CHAPTER VI.—SINGLE STANDARD OF GAS VALUATION. 


It has long been known by those having to do with the regulation 
governing the quality of gas to be supplied to the public, that th. 
candle power required for certain kinds of gas has been much greate: 
than that required for certain other gases. The difficulty of ac 
curately expressing the utility value of the gas by candle power has 
been generally recognized by the more careful investigators, munici- 
pal and State, endeavoring to do the regulating, and by gas engineers 
whose work is vitally affected by this regulation. Therefore, i: 
seems pertinent that some step should be taken whereby the product 
supplied could be more equitably compared and more readily referred 
to some serviceable standard or unit. This is particularly true under 
the present practice of supplying a mixture of several kinds of gas in 
varying proportions. It is also true because of the great strides 
which have been made in the production of more efficient apparatus 
for the transformation of the heating value of gas into light, that the 
relative value of flame luminosity and candle power has become less. 

The proportion of gas actually used for purposes, where its candle 
power is of prime importance, is quite small, and becoming smaller. 
For all other purposes, such as heating, power, lighting by use of 
the incandescent mantle and similar devices, the heating value is 
clearly and beyond argument the simplest, clearest and the most 
satisfactory method of commercially valuing the gas. This being so, 
the question has been raised in the minds of many as to whether we 
were not unnecessarily encumbering our regulations; whether we 
were not adding unnecessary complications to our testing and ham- 
pering the best commercial development of our gas works and gas 
making processes by the use of a double standard. 

The investigations of this Committee, we believe, would go to show 
that the heating value can be easily and definitely determined, that 
the process of making this determination is a comparatively simple 
one, and that with proper instruments the personal error is small ; 
that, therefore, this method of testing the value of a given gas is de 
cidedly preferable to the photometric method, for the reasons ex- 
pressed above. 

We, therefore, respectfully submit the question for the careful con 
sideration of the Institute, and suggest that it be passed on to next 
year’s Technical Committee for further study, looking to a definite 
recommendation to the Institute at the 1909 meeting. 

In this connection, we would call to your attention the pioneer 
work in this direction, which has been done by the experts of the 
Wisconsin State Railway Commission, which has tentatively estab 
lished standards for the State of Wisconsin calling for a single stand- 
ard of value, the single standard adopted being the calorific value 
in terms of the entire, or so-called, ‘‘ gross ’’ heating value, expressed 
in British Thermal Units. Respectfully submitted, 


R. B. Brown, Chairman, ) Sub- 
C. F. BurGgss, Committee. 
J. B. KLumpp, 5 
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The Financial Problenis of the Manager. 


——— 


{Communicated by Mr. Frank T. Hutswit, President of Child, Huls- 
wit & Company, on the occasion of the Grand Rapids Conven 
tion of the lighting properties operated by that Company. } 


When the management of this convention assigned to me the sub 
ject of ‘‘The Financial Problems of the Manager,” I felt greatl) 
honored to be allowed to express some ideas on this most importan! 
subject, but after listening to the very able papers of last evening an: 
to-night, I realize strongly my weakness along oratorical lines anc 
I crave your pardon if, in some of my remarks, I am not as eloquen' 
as the preceding gentlemen. I hope that I may drop some hints and 
ideas which may be used to particular advantage by those present, 
and suggesting a very frank criticism of anything that is said, in 
order that I may gain by the valuable ideas which no doubt all o 
you can bring to bear on the subject. 





Let us take, before entering into the actual discussion of the sub 
ject, a look backward, to October 1, 1904. On that date, Child, Huls- 


| wit & Co. started in business, in one small room, with Mr. Child and 


Dec. 7, 1908 


American Gas Zight Jouruai. 981 








myself as officers, bookkeepers and stenographers — with a great deal 
of confidence and a small amount of cash. 

We have steadily grown, until to-day we occupy a creditable suite 
of rooms in the best office building in the city, and our payroll now 
covers 12 people. From the acquiring of the Cheboygan (Mich.) Gas 
Light Company, with a bonded and stock capital of $150,000, we have 
srown until to-day the total bonded and stock capital of the proper- 
ties under our management exceeds $5,500,000. Our properties to- 
day pay out annually for interest, dividends and sinking funds, nearly 
$200,000. We pay in taxes in excess of $25,000. 

Starting with a total investment in the Cheboygan Gas Light Com- 
pany, of $50,000 of property, a most conservative valuation of the re- 
placement value of the plants to-day, would be about $3,250,000. 

It is needless to say that the ‘‘ Home Office” keenly feels the im- 
mense responsibility to its friends and investors, who have entrusted 
this organization with so large a trust and responsibility, and if I do 
not accomplish more to-night than to impress upon you men your 
great share of the burden of the handling of the property of which 
you are directly in charge, I will feel that my effort has not been in 
vain. 

It is of immense importance that each of you realizes to the fullest 
extent the sacredness of the trust reposed in him; primarily by the 
‘‘ Home Office,’ but more especially by the bond and stockholders 
who have entrusted you with the handling of a portion of their 
means. It is essential to success that there exist a spirit of absolute 
co-operation with the ‘‘ Home Office,” and a perfect understanding of 
all questions that may arise. The central organization, through its 
influence and friends, can be of large assistance to you in the hand- 
ling of your finances, but only so far as you are absolutely frank in 
stating your financial requirements, backed up by arguments that 
are convincing, which call for expenditures that you have demon- 
strated will produce results. 

There is a tendency, when crowded by neighborhood public opinion, 
to recommend to the ‘‘ Home Office’ expenditures for extensions of 
mains and services, which on the face will not show financial returns 
warranting the placing of these extensions. And while there is a 
general order governing this work, we do not wish you to feel that 
this order is an ironclad one, which, if a peculiar circumstance arises, 
does not warrant you to give us good reasons for making such exten- 
sions; for, in some instances, valuable business might be lost to com- 
petitors if the extension were not made at the proper moment. I 
simply wish to emphasize, however, that no money must be spent 
along these lines—or for that matter, along any other lines—that 
after a most careful study does not show a financial return larger 
than the interest on the money required to be used to make the ex- 
penditure. I also wish to call your attention, and caution you, to 
most carefully scrutinize your estimate of expenditures sent in to this 
office, for two reasons : 


First. If your estimate of expenditure was too low, and it is O.K.’d, 
and you preceed with the work and find, upon completion, that you 
have spent more than was authorized, you put yourself in the posi- 
tion of exercising poor judgment in the situation. 

Second. If you place your estimate of proposed expenditure too 
high—in fact, puposely so, in order to show that you were able to 
effect the completion of the work for less than called for, thereby 
hoping to get credit as a painstaking and saving manager—you run 
the risk of having the expenditure turned down by the ‘‘ Home 
Office’ because it looks too high. 


A point I wish to impress you with very strongly is the question of 
the size of the stocks of merchandise you carry for sale, such as fix- 
tures, are lamps, stoves, etc. If we have made mistakes in the past, 
one mistake was that of carrying too large a stock of supplies of this 
nature, which was not warranted by local conditions, thereby tying 
up considerable money on which interest, at the rate of 6 per cent. 
was paid, burdening the plant with the additional fixed charge. I 
would urge upon you all most strongly, the having on hand of 
iodest stocks of this nature, keeping them clean and up-to-date, and 
using every effort to clean up the stocks of supplies you now have on 
land to convert into cash. 

Of the utmost importance in the mind of every conservative busi- 
Less man is the point of the discounting of bills. When a corpora- 
ton has the reputation of taking advantage of every possible dis- 
count, and promptly meeting its bills when due, it establishes a re- 
)utation for business dealing far in advance of its neighbor, who may 


be financially just as strong, but is lax in taking care of this impor- 
tant item, 





Nothing else is so necessary to credit as confidence, and nothing 
else is so necessary in business like ours as credit. You will be able 
to do a comparatively large business on conservative lines if you 
have a well established credit, and you will find the banker very 
willing to loan you money at reasonable rates when this has once 
been proved and kept good. However, the banker ‘is easily scared, 
and if you come to him with repeated promises which you do not fu!- 
fill, he is very liable to mistrust your financial situation, and be in- 
clined to call your indebtedness to him at most inconvenient times 
to yourself, or refuse to extend you credit when you need it. It is of 
the utmost importance that when you promise to pay a trade debt, or 
a note to a bank or an individual, that you make this promise good, 
and pay the debt on the date it falls due, or arrange in advance for a 
satisfactory extension of time. It is far better not to make promises 
than to make them and break them; and an individual or corpora- 
tion following the latter practice soon finds its word of little value 
and its credit lightly regarded. 

When you arrange with your banker for a loan, be frank with him 
and tell him what you want it for, if he asks for the information ; 
but do net tell your troubles to him—he is not likely to be interested, 
and is in no position to solve them. He expects you todothat. Tell 
your troubles, if any, to the ‘‘ Home Office.” 

Another point which I wish to call to your attention, and one that 
probably appeals stronger to the ** Home Office * than to you as in- 
dividual managers, is the question of setting aside each month in 
cash, the monthly pro rata of the total interest, taxes and dividends 
which are fixed charges on your property, drawing on this account 
only for the actual payment of such items. It is my earnest desire 
that we may work out, in the very near future, a plan by which 
every Company that we control makes a business practice of doing 
this. This will probably appeal to some of you as a hardship, but I 
sincerely feel that, if we once accustom ourselves to this practice, and 
plan our finances accordingly, we will never again wish to do it dif- 
ferently. 

Wherever you have local directors who are interested in the Com- 
pany, be sure to call on these men occasionally and give them an 
idea of what you are doing, and asking their advice on business mat- 
ters. The average business man is willing to help and appreciates a 
younger man coming to him for suggestions - you are sure to win in 
this manner his co-operation and esteem. 

Be sure that we at Grand Rapids will appreciate suggestions from 
you in reference to finances and will welcome them at all times. 
You may see where beneficial results to your Company can be ob- 
tained by the placing locally, in your several cities, bonds and stocks 
of the Companies in which you are most directly interested ; and you 
can doubtless be of a great deal of service to your own Company and 
to Child, Hulswit & Co., in this way. 

The Denver Gas Company has very successfully followed the prac- 
tice of placing small blocks of its securities locally in the hands of 
small investors, and has in this manner enlisted in promoting its 
welfare a large number of financially interested citizens, who are 
sure to stand it in good stead, should there be any local agitation as 
to reduction of prices or harmful legislation toward theCompany. It 
will be of a great deal of interest to us in the near future to work 
out some similar plan which wecan use to good advantage in the 
communities where we are interested. 

Two very important points in the management of any business that 
that has a product to sell are: To sell it at the right price and col- 
lect for what you have sold. 

The last point becomes a very simple matter in the business in 
which we are all interested, due to the fact that we can, at our dis 
cretion, shut off a further supply of light or fuel if prompt payment 
is not made; and I personally consider it a very poor excuse to be 
told that the reason for a large amount of uncollected gas, coke and 
appliance bills is the fact that the collector cannot get the money. 
You should be reasonably sure in selling any product of your Com- 
pany, that the purchaser or consumer is one who meets his bills 
promptly ; and if this precaution is taken (in cases where you cannot, 
a deposit is demanded) uncollectible bills will become a negligible 
factor in your plant. 

Reviewing this brief paper, I hope I have impressed upon you, as 
I have tried to do, thats manager must be more than a mechanical 
man ; that he must be more than an office man; that he must also be 
in every essential a business man in the largest sense of the word; | 
for he has problems which a business man, not engaged in manufac- 
ture, does not have to meet. 

The financial and the operating departments are absolutely inter- 
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use. If the instrument is set up permanently provision should be 


made that it be not disturbed by anybody except the operator. If the 
instrument is not erected permanently, when dismantled it should be 
carefully cleaned inside and out and the thermometers removed and 
carefully packed in cotton. It seems hardly necessary that instruc- 
tion should be given for the care of such an instrument, but certain 
precautions should be noted. 

14. Capacity or Intelligence of Operator.—Any chemist or young 
man who is capable of making close observations of thermometers 
and meter readings should be a successful operator for commercial 
observations. 

15. Precautions : ‘‘ Don’ts.’’-—Don’t place lighted burner in cal- 
orimeter when hot water is not running through it. 

Don’t shut off water while gas is burning, and if water is acci- 
dentally shut off, shut off the gas quickly to avoid breaking ther- 
mometers. 

Don’t move suddenly near the instrument during test. 
draughts thus caused will vary outlet readings and vitiate test. 

Don’t forget to test meter and all connections frequently for leak- 
ages. 

Don’t make the test with inlet water below temperature of room. 

Don’t erect the calorimeter too close to any heating or lighting 
appliance, where radiant heat might affect the readings. 


Slight 


16. Typical Calculation (Example). 


O O 
Test Record Milwaukee-Junker Calorimeter. 























No. J-1. 
Date July 9, 1908, 3 P.M. 
Barometer 29.26. Temperature of Gas 72.68. 
Correction Factor 0.9423. 
Humidity 66 per cent. 
Room Temperature 72.6. Exhaust Temperature 75.2. 
Condensed Water Collected per cubic feet gas. 
Time one Rey. Meter 52 Sec. = 6.92 cubic feet per Hour. 
Gas Consumed During Test 0.2 cubic feet. 
Weight Water Heated 7.5728 /bs. 
Temperatures 15.359 
5 wt No. r : _ Ther. No. 757 28 
ar ee ao | ULW. Outlet, Iii, 122872 
1. 72.91 88.03 30718 
2. 72.91 88.00 = 
3. 72.91 88.00 76795 
4. 72.91 87.97 107513 
5. . 72.91 88.00 0.2(116.3106352 
5 ape oo 0.9423) 581.553176 (617.16 
8 7291 | 87.97 56538 _ 
9. 72.91 87.97 16173 
10... -73.a1 88.00 9423 
Av. 72.91 87.995 ae 
ea 0.174 + 0.100 15407 
72.736 88.095 9423 
5984 











Rise in Temperature 15.359 
B. T. U. 617.16 


Remarks R. C. C. Observer. 


17. Use of Computer.—The labor of making the calculations for 
determining the heating value from observations of a calorimeter 
may be lessened by the use of a heating value computer, which has 
been designed by one of the members of the Committee. The com- 
puter consists of a circular slide rule, with divisions corresponding 
to the readings made on the calorimeter. This computer gives the 
corrected heating value of a cubic foot of gas in B.T.U.’s, having the 
barometer and temperature of the metered gas, and the difference in 
temperature between the inlet and outlet water and the pounds of 
water passed. This computer is designed to operate within the limits 
recommended by the Committee, and will give corrected heating 
value of the gas of from 300 to 800 B.T.U.’s. Should a gas of a lower 
or higher heating value than 300 to 800 B.T.U.’s be measured, the 
computer can still be used by dividing or multiplying one of the 
other factors in its computation. 

18. Suggestions for Further Investigation.—Your Committee, 
knowing that much could be learned by further investigation of the 
subject of calorimetry, suggests the following topics, not with the 
idea that their investigation is necessary as an adjunct to commercial 
calorimetry as at present practiced, but as a means of further en- 


lightenment on the general subject as affecting close and scientific 
determinations ; 


Effect on calorific readings resulting from a varying atmospheri 
humidity. Effect on heating value resulting from a difference j 
temperature between the inlet water and room atmosphere. Dete: 
mination of heat lost through the products of combustion leaving th 
calorimeter above or below the atmospheric temperature. 


CHAPTER VI.—SINGLE STANDARD OF GAS VALUATION. 


It has long been known by those having to do with the regulation 
governing the quality of gas to be supplied to the public, that th. 
candle power required for certain kinds of gas has been much greate: 
than that required for certain other gases. The difficulty of ac 
curately expressing the utility value of the gas by candle power has 
been generally recognized by the more careful investigators, munici 
pal and State, endeavoring to do the regulating, and by gas engineers 
whose work is vitally affected by this regulation. Therefore, i: 
seems pertinent that some step should be taken whereby the product 
supplied could be more equitably compared and more readily referred 
to some serviceable standard or unit. This is particularly true under 
the present practice of supplying a mixture of several kinds of gas in 
varying proportions. It is also true because of the great strides 
which have been made in the production of more efficient apparatus 
for the transformation of the heating value of gas into light, that the 
relative value of flame luminosity and candle power has become less. 

The proportion of gas actually used for purposes, where its candle 
power is of prime importance, is quite small, and becoming smaller. 
For all other purposes, such as heating, power, lighting by use of 
the incandescent mantle and similar devices, the heating value is 
clearly and beyond argument the simplest, clearest and the most 
satisfactory method of commercially valuing the gas. This being so, 
the question has been raised in the minds of many as to whether we 
were not unnecessarily encumbering our regulations; whether we 
were not adding unnecessary complications to our testing and ham- 
pering the best commercial development of our gas works and gas 
making processes by the use of a double standard. 

The investigations of this Committee, we believe, would go to show 
that the heating value can be easily and definitely determined, that 
the process of making this determination is a comparatively simple 
one, and that with proper instruments the personal error is small ; 
that, therefore, this method of testing the value of a given gas is de 
cidedly preferable to the photometric method, for the reasons ex 
pressed above. 

We, therefore, respectfully submit the question for the careful con 
sideration of the Institute, and suggest that it be passed on to next 
year’s Technical Committee for further study, looking to a definite 
recommendation to the Institute at the 1909 meeting. 

In this connection, we would call to your attention the pioneer 
work in this direction, which has been done by the experts of the 
Wisconsin State Railway Commission, which has tentatively estab 
lished standards for the State of Wisconsin calling for a single stand 
ard of value, the single standard adopted being the calorific value 
in terms of the entire, or so-called, ‘‘ gross” heating value, expressed 
in British Thermal Units. Respectfully submitted, 


R. B. Brown, Chairman, ) 
C. F. BuraGgss, 
J. B. Kiumpp, 


(To be Continued.) 
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The Financial Problenis of the Manager. 


ee 


{Communicated by Me. Frank T. Hutswit, President of Child, Huls 
wit & Company. on the dccasion of the Grand Rapids Conven 
tion of the lighting properties operated by that Company. } 


When the management of this convention assigned to me the sub 
ject of ‘‘The Financial Problems of the Manager,” I felt great]; 
honored to be allowed to express some ideas on this most importan! 
subject, but after listening to the very able papers of last evening ani! 
to-night, I realize strongly my weakness along oratorical lines anc 
I crave your pardon if, in some of my remarks, I am not as eloquen! 
as the preceding gentlemen. I hope that I may drop some hints and 
ideas which may be used to particular advantage by those present 
and suggesting a very frank criticism of anything that is said, i 
order that I may gain by the valuable ideas which no doubt all o 
you can bring to bear on the subject. 





Let us take, before entering into the actual discussion of the sub 
ject, a look backward, to October 1, 1904. On that date, Child, Huls 


| wit & Co. started in business, in one small room, with Mr. Child and 
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myself as officers, bookkeepers and stenographers — with a great deal 
of confidence and a small amount of cash. 

We have steadily grown, until to-day we occupy a creditable suite 
of rooms in the best office building in the city, and our payroll now 
covers 12 people. From the acquiring of the Cheboygan (Mich.) Gas 
Light Company, with a bonded and stock capital of $150,000, we have 
grown until to-day the total bonded and stock capital of the proper- 
ties under our management exceeds $5,500,000. Our properties to- 
day pay out annually for interest, dividends and sinking funds, nearly 
$200,000. We pay in taxes in excess of $25,000. 

Starting with a total investment in the Cheboygan Gas Light Com- 
pany, of $50,000 of property, a most conservative valuation of the re- 
placement value of the plants to-day, would be about $3,250,000. 

It is needless to say that the ‘‘ Home Office” keenly feels the im- 
mense responsibility to its friends and investors, who have entrusted 
this organization with so large a trust and responsibility, and if I do 
not accomplish more to-night than to impress upon you men your 
great share of the burden of the handling of the property of which 
you are directly in charge, I will feel that my effort has not been in 
vain. 

It is of immense importance that each of you realizes to the fullest 
extent the sacredness of the trust reposed in him; primarily by the 
‘‘ Home Office,” but more especially by the bond and stockholders 
who have entrusted you with the handling of a portion of their 
means. It is essential to success that there exist a spirit of absolute 
co-operation with the ‘‘ Home Office,” and a perfect understanding of 
all questions that may arise. The central organization, through its 
influence and friends, can be of large assistance to you in the hand- 
ling of your finances, but only so far as you are absolutely frank in 
stating your financial requirements, backed up by arguments that 
are convincing, which call for expenditures that you have demon- 
strated will produce results. 

There is a tendency, when crowded by neighborhood public opinion, 
to recommend to the ‘‘ Home Office’ expenditures for extensions of 
mains and services, which on the face will not show financial returns 
warranting the placing of these extensions. And while there is a 
general order governing this work, we do not wish you to feel that 
this order is an ironclad one, which, if a peculiar circumstance arises, 
does not warrant you to give us good reasons for making such exten- 
sions; for, in some instances, valuable business might be lost to com- 
petitors if the extension were not made at the proper moment. I 
simply wish to emphasize, however, that no money must be spent 
along these lines—or for that matter, along any other lines—that 
after a most careful study does not show a financial return larger 
than the interest on the money required to be used to make the ex- 
penditure. I also wish to call your attention, and caution you, to 
most carefully scrutinize your estimate of expenditures sent in to this 
office, for two reasons : 


First. If your estimate of expenditure was too low, and it is O.K.’d, 
and you preceed with the work and find, upon completion, that you 
have spent more than was authorized, you put yourself in the posi- 
tion of exercising poor judgment in the situation. 

Second. If you place your estimate of proposed expenditure too 
high—in fact, puposely so, in order to show that you were able to 
effect the completion of the work for less than called for, thereby 
hoping to get credit as a painstaking and saving manager—you run 
the risk of having the expenditure turned down by the ‘Home 
Office ”? because it looks too high. 


A point I wish to impress you with very strongly is the question of 
the size of the stocks of merchandise you carry for sale, such as fix- 
tures, are lamps, stoves, etc. If we have made mistakes in the past, 
one mistake was that of carrying too large a stock of supplies of this 
nature, which was not warranted by local conditions, thereby tying 
up considerable money on which interest, at the rate of 6 per cent. 
was paid, burdening the plant with the additional fixed charge. I 
would urge upon you all most strongly, the having on hand of 
nodest stocks of this nature, keeping them clean and up-to-date, and 
using every effort to clean up the stocks of supplies you now have on 
land to convert into cash. 

Of the utmost importance in the mind of every conservative busi- 
Less man is the point of the discounting of bills. When a corpora- 
ton has the reputation of taking advantage of every possible dis- 
count, and promptly meeting its bills when due, it establishes a re- 
putation for business dealing far in advance of its neighbor, who may 


be financially just as strong, but is lax in taking care of this impor- 
tant item, 





Nothing else is so necessary to credit as confidence, and nothing 
else is so necessary in business like ours as credit. You will be able 
to do a comparatively large business on conservative lines if you 
have a well established credit, arid you will find the banker very 
willing to loan you money at reasonable rates when this has once 
been proved and kept good. However, the banker is easily scared, 
and if you come to him with repeated promises which you do not fu!- 
fill, he is very liable to mistrust your financial situation, and be in- 
clined to call your indebtedness to him at most inconvenient times 
to yourself, or refuse to extend you credit when you need it. It is of 
the utmost importance that when you promise to pay a trade debt, or 
a note to a bank or an individual, that you make this promise good, 
and pay the debt on the date it falls due, or arrange in advance for a 
satisfactory extension of time. It is far better not to make promises 
than to make them and break them; and an individual or corpora- 
tion following the latter practice soon finds its word of little value 
and its credit lightly regarded. 

When you arrange with your banker for a loan, be frank with him 
and tell him what you want it for, if he asks for the information ; 
but do net tell your troubles to him—he is not likely to be interested, 
and is in no position to solve them. He expects you todothat. Tell 
your troubles, if any, to the ‘‘ Home Office.”’ 

Another point which I wish to call to your attention, and one that 
probably appeals stronger to the ‘** Home Office than to you as in- 
dividual managers, is the question of setting aside each month in 
cash, the monthly pro rata of the total interest, taxes and dividends 
which are fixed charges on your property, drawing on this account 
only for the actual payment of such items. It is my earnest desire 
that we may work out, in the very near future, a plan by which 
every Company that we control makes a business practice of doing 
this. This will probably appeal to some of you asa hardship, but I 
sincerely feel that, if we once accustom ourselves to this practice, and 
plan our finances accordingly, we will never again wish to do it dif- 
ferently. 

Wherever you have local directors who are interested in the Com- 
pany, be sure to call on these men occasionally and give them an 
idea of what you are doing, and asking their advice on business mat- 
ters. The average business man is willing to help and appreciates a 
younger man coming to him for suggestions - you are sure to win in 
this manner his co-operation and esteem. — 

Be sure that we at Grand Rapids will appreciate suggestions from 
you in reference to finances and will welcome them at all times. 
You may see where beneficial results to your Company can be ob- 
tained by the placing locally, in your several cities, bonds and stocks 
of the Companies in which you are most directly interested ; and you 
can doubtless be of a great deal of service to your own Company and 
to Child, Hulswit & Co., in this way. 

The Denver Gas Company has very successfully followed the prac- 
tice of placing small blocks of its securities locally in the hands of 
small investors, and has in this manner enlisted in promoting its 
welfare a large number of financially interested citizens, who are 
sure to gtand it in good stead, should there be any local agitation as 
to reduction of prices or harmful legislation toward theCompany. It 
will be of a great deal of interest to us in the near future to work 
out some similar plan which wecan use to good advantage in the 
communities where we are interested. 

Two very important points in the management of any business that 
that has a product to sell are: To sell it at the right price and col- 
lect for what you have sold. 

The last point becomes a very simple matter in the business in 
which we are all interested, due to the fact that we can, at our dis 
cretion, shut off a further supply of light or fuel if prompt payment 
is not made; and I personally consider it a very poor excuse to be 
told that the reason for a large amount of uncollected gas, coke and 
appliance bills is the fact that the collector cannot get the money. 
You should be reasonably sure in selling any product of your Com- 
pany, that the purchaser or consumer is one who meets his bills 
promptly ; and if this precaution is taken (in cases where you cannot, 
a deposit is demanded) uncollectible bills will become a negligible 
factor in your plant. 

Reviewing this brief paper, I hope I have impressed upon you, as 
I have tried to do, that manager must be more than a mechanical 
man; that he must be more than an office man; that he must also be 
in every essential a business man in the largest sense of the word ; 
for he has problems which a business man, not engaged in manufac- 
ture, does not have to meet. 

The financial and the operating departments are absolutely inter- 
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dependent upon each other; for, lacking the finances, the plant can- 
not purchase the necessary additional machinery and extensions to 
its property that a-plant in a growing town demands. Likewise, the 


Items of Interest 


FROM VARIOUS LOCALITIES. 








financing of the improvements becomes a very serious, if not almost 
impossible task, if proper operating conditions are not in effect. There 
is no wisdom in increasing the investment in the plant and property 
and increasing the gross earnings unless we manage to save out of 
the increased gross earnings a large increase in net—meaning reduced 
operating expenses ; these reduced operating expenses, not to be at 
the expense of a proper maintenance of the property in a high state 
of efficiency, but made by the most careful scrutiny of the smallest 
expenditure, and the cutting off of every frill that is not essential. 

As we take a backward look over the past 12 months, we are in- 
spired with a sense of pride at the results which were obtained, and 
now let us look forward to the next 12 months’ period with a renewed 
resolve to achieve still larger and better results. I trust next year, 
when we come to the anniversary of this, our First Managers’ Con- 
vention, we may have the pleasure of looking in the eye and shaking 
the hands of the same men who are with us this evening; proud of 
the achievements that you men, and we, have jointly worked out 
during the year. 








Correspondence. 


[The JoURNAL is not responsible for the opinions expressed by correspondents. ] 











Seme Useful Ways for Applying Electric Heat, 


MiFFLiIn County Gas anpD Exectric Co., Gas DEPARTMENT, 
Lewistown, Pa., Nov. 25, 1908. 
To the Editors American Gas Licut JourRNAL: Your isstie of No- 
vember 23d contains an editorial headed ‘‘ Electric Heating.” I take 
slight exception to the following paragraph therein : 


‘*The sole advantage of electric heating appliances lies in the 
matter of convenience, and this is an almost negligible quantity when 
compared with gas.” 


I beg leave to suggest a few applications of electric heating where 
it is not only a great convenience, but almost an absolute necessity, 
and where gas heating would not do at all. For instance: We sup- 
ply electric current to an artificial ice and cold storage company. 
The storage vaults contain eggs, beer, meat, apples, etc., the tempera- 
ture of each vault varying a degree or so from the other. To get the 
exact temperature required, and to give off no odor, or products of 
incomplete combustion that might contaminate the contents of the 
vaults, was the problem. A small, 3-heat electric radiator, with a 
minimum capacity of 200 watts, placed inside each vault, fills the 
bill exactly. In this case, the thermometer and hygrometer inside 
the vault can be seen through a small opening fitted with glass, and 
either the amount of moisture in the atmosphere or the temperature 
may be brought to the desired degree by a 3-heat switch, placed out- 
side the vault, which avoids the opening of the vault door. 

This company also ships eggs by freight in winter, using refrigera- 
tor cars for the purpose. They heat the car to a temperature of 60° F. 
before closing the door, thus delivering the eggs a distance of 200 
miles without freezing in the coldest weather. It was found that the 
fumes given off from a gas stove or coal stove were bad for the eggs, 
and that a 4-kilowatt capacity electric radiator does the work, nicely 
and most conveniently, at a cost of 25 cents, in zero weather, paying 

6 cents per kilowatt hour for electricity. 

We have also found that, for a slight additional heat required in a 
sick room or nursery, there is nothing else so desirable, from a stand- 
poin of convenience or good, pure air in the room, as an electric 
radiator, and one does not have to be very wealthy to be able to make 
use of it. Of course, you can’t heat a whole house economically 
with electricity ; that is out of the question. Neither can you do it 
with dollar gas. 

Everyone at all interested knows the electric sad iron to be a great 
success. Even the smallest central stations have hundreds in use on 
their circuits. You will, I know, admit that it has the gas iron 
** backed off the boards.” 


Mr. E. C. Waite, Eastern Representative of the Western Gas Con 


struction Company, reports that the Company has been awarded the 
contract to erect for the Susquehanna Silk Mills, of Sunbury, Pa., a 
double-lift holder up to retaining 100,000 cubic feet. 
will take their gas from the local suppliers. 


The mill people 





In connection with this contract it is worthy of note that the boiler 
and machine shops of the Western Gas Construction Company are 
now running on full time—10 hours each day, save Saturday. On 
the last day of the week the shops are closed at noon. And so did 
Mr. Guldlin and his associates make good their pre-election pledges 





Cuauncey GaGE, Judge of the Circuit Court for the Saginaw (Mich. ) 
district, has handed down his decision in the case of the action brought 
by the proprietors of the Saginaw Gas Light Company to have the 
90-cent gas rate, as prescribed by the local authorities, declared illegal, 
in that such price was held as confiscatory. The opinion sustains the 
Company’s contention. This case has been in the courts for possibly 
2 years, and the sum of 10 cents per 1,000 (which represents the dif 
ference the Company would agree to charge, and the price the city de 
manded in the ordinance) has been meanwhile deposited with the 
Court, awaiting final adjudication, and amounts to not far from 
$50,000. The authorities will appeal, even though Judge Gage flatly 
declares (though he admits the authorities have the right to fix the 
rate) such rate must be in no sense confiscatory. 





THE proprietors of the Galesburg (Ills.) gas supply, in seeking an 
extension of their charter rights, offer to supply gas at the uniform 
rate of $1 per 1,000 cubic feet, for a period of 10 years after the sign- 
ing of such amended charter rights. At the end of such period it is 
agreed that the price for the succeeding 10 years shall be fixed by a 
board of 3 arbitrators, one of these to be named by the city and one 
by the Company, they two to name a third. 





THE price paid at auction for the plant and rights of the New Bern 
(N. C.) Lighting and Fuel Company was $40,000, the purchaser being 
Mr. S. W. Smallwood, acting for the bondholders. This is the prop 
erty for which Mr. G. A. Nicoll acted so well as receiver. 





Mr. J. Lusn, President of the New York Improved Meter Com- 
pany, informs us that his Company has entered into arrangement 
with the Northwest Gas Equipment Company, of Portland, Ore., for 
the sale of its regular and prepayment types of meters. To insure 
prompt deliveries the Agents will carry suitable stocks of goods. 





Some time ago we noted the sale at auction of the Suffolk (Va.) Gas 
Company at the instance of the Receivers—Messrs. D. 8. Mills and 
Jas. M. Burgess—and its purchase by Mr. King, President of the Co- 
lumbia Trust Company, of New York. In connection with this prop 

erty it is notable that when the plant was put in the hands of receiv 

ers (about the middle of last March) Mr. W. H. Fritchman was ap 

pointed Engineer and Manager. He seems to have been on the job 
about all of the time, for the accounts handed in by him to them on 
the day of the sale showed that in his custody $7,000 had been col 

lected, and that pot a dollar was due on any gas account, save such 
sums as were owing for gas used but not billable until the first inst. 
Well done ; thou good and faithful—also, active—servant, may with 
out irreverence be said over this showing. 





Write to Mr. E. C. Pierce, Manager of the Crane Department, the 
Brown Hoisting Machinery Company, of Cleveland, O., for a copy of 
the Company’s beautifully done ‘‘ Bucket Catalogue.’’ It lists com- 
pletely the exeellent line of buckets made by the Company. The 
catalogue shows also excellent illustrations of its automatic dumping 
tubs, shovel buckets, etc. 





Me. F. M. Sackett, President of the Louisville (Ky.) Gas Company, 





A customer of ours, living in a flat where gas was the only means is authority for the statement that the Board of Arbitration will not 


of cooking, found the gas pipes frozen one morning, and, without 
any great inconvenience, proceeded to cook her breakfast on an elec- 
tric fiat iron. This fact we will vouch for on our honor. 


order an increase in the selling rate, as a result of the examination of 
its books by the Board, since the content of the books does not show 
that the Company’s earnings are in excess of 8 per cent. per annum. 


I could go on giving several more instances where electric heating The Board examines the books under statutory direction once in 5 


has special advantages, but do not care to take more of your time. 
Yours very truly, E. F, MoCasg. 


years, and if that examination shows the Company is earning over > 


per cent. per annum the examiners may report to City Councils the 
‘ 
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rate that is deemed proper to keep the net earnings within the stipu- 
lated per cent. 





fag Green Mountain Electric Company, of Burlington, Vt., has 
oryanized for the purpose of constructing, acquiring, owning and 
operating gas and electric lighting companies, and to carry on a gen- 
era! contracting business. The incorporators are: E. E. Larrabee, O. 
M. Barber and E. B. Broughton, of Bennington, Vt. ; H. O. Larrabee 
and J. E. Davidson, of Montpelier, Vt., and F. W. Nichols, of Barre, 
Vt 

(Hat Mr. A. J. Stahl, of La Porte, Ind., is satisfied with the way 
things in the artificial gas line are going on at that point would seem 
to be indicated by his recent purchase of 2 acres of land adjoining the 
present plant, on which site a new generating house will be con- 
structed next spring. The planning also includes the construction of 
an additional storage holder, to be of the 2-lift order and rated to re- 
tain 100,000 cubic feet. 


THE Board of Trustees of Greece, N. Y., have returned a favorable 
answer to the petition of General Manager R. M. Searle, of the 
Rochester Railway and Light Company, and associates, who asked 
that they be permitted to there supply gas and electrical currents. 
The franchise is perpetual, but not exclusive. If the Company desires 
to exercise the function under the grant, it is declared that it must 
supply gas to any applicant living within 300 feet of a gas main, and 
furnish electricity to anyone within 500 feet of a feed wire. It is also 
provided that mains or wires shall be extended when the applicants 
for service average 1 to every 500. The ratesfor both gas and electric 
service are to be at all times equal to those charged on like accounts 
in Rochester. 


‘‘ LET justice be done though the heavens fall.’ I am impelled to 
this hoary sentence through just having read in a recent issue of the 
Baltimore American that last week Judge N. Charles Burke, in the 
Circuit Court, District of Towson—a suburb of this city—in the case 
of the Southern Investment Company against the Electric Park Com- 
pany, directing that Lloyd L. Jackson and George A. Finch, Receivers 
of the latter Company, shall pay to the Consolidated Gas, Electric 
Light and Power Company $28, the value of one meter. The court 
further directed that the said amount shall be paid out of the assets of 
the Electric Park Company, and if there are no assets the receivers 
shall pay the sum cna aot Daa = 


“Pp. T. L.,” writing from Norfolk, Va., under date of the 29th inst., 
says: ‘‘Of course you have heard that the lighting properties and 
franchises of the Suffolk gas works, now or recently in the hands of 
the receivers in suits by Frederick C. Marston and the Columbia Trust 
Company, have been sold to Richard Roberts for $33,000. Also, that 
Special Master W. Leigh Williams recommends the confirmation of 
the sale, and that creditors are cited to appear in the Federal Court, 
Richmond, Va., December 7th, to show cause, if any, why the sale 
should not be confirmed. ‘Down this way’ we are priding ourselves 
on the noble, self-sacrificing propensities of the Suffolk auctioneer 
who ‘knocked off’ the properties, in that he charged only $15 for a 
sale involving the ultimate sum of $33,000. An honest man he must 
be; a cheap one beyond peradventure.”’ 


ANOTHER hint from the above direction—Norfolk, Va., under date 
of the 28th ylt.—is to the effect that Federal Judge Waddill, following 
the resignation of Walter Whetstone, of Philadelphia, as one of the 
receivers of the Virginia Public Service Corporation, as to its lighting 
properties at Hampton and Phoebus, Va., has entered an order con- 
tinuing Judge Sydney J. Dillon as sole receiver of the properties. 


AT the annual meeting of the Suffern (N. Y.) Gas Company the 
officers elected were: Directors, Messrs. D. W. La Fetra, 8S. H. Pen- 
nington, Edward Oakes, M. T. Welsh, A. H. Kelsall, Edgar Tilton, 
H. S. Willard and S. F. Hayward; President, Edward Oakes ; Secre- 
tary, D. W. La Fetra; Treasurer, S. H. Pennington. 


THE shareholders in the Frontier Gas Meter and Appliances Com- 
pany are notified that a meeting will be held, in the offices of Demp- 
sey, Tuttle and Rice, Elderfield-Hartshorn Building, Niagara Falls, 
New York, at 10 a.m. of the 15th inst. At that time and place a 
proposition for the dissolution of the Company will be voted upon. 


Mr. Lorine J. Hauck has been elected President of the Cincinnati 
(0.) Gas and Electrie Company, vice Mr. Charles P. Taft, resigned. 


} \ ice-President was also elected, in the person of Mr. Stephen R. 
urton, 


Messrs. W. F. BoarpMaAN and C. C. Gardner, of San Francisco, 
have become interested (likely to the controlling point) in the Home 
Gas and Electric Company, of Redlands, Cal. It is proposed to ex- 
‘end the distributing system on a large scale, mainly in respect of 
the clectrie service. 


Tiut Denver (Col.) Gas and Electric Company is arranging to ex- 
pen! @ very sum of money next year on its gas and electric 
lighting plants, the demand for both of which currents has increased 
*normously. within the past 3 months. The particular item on con- 
































struction account which has been agreed to is a storage holder up to 
retaining 3,000,000 cubic feet. Just think of it! A 3 million holder 
for Denver! What would be said of and to the one who, 10 years 
ago, prophesied that Denver would soon need a storage holder of the 
capacity noted? 


SoME time ago we noted that the proprietors of the Beatrice (Neb.) 
Gas and Power Company had offered a series of prizes (10 in number) 
to those who were the first to send in correct answers to a question 
as to what would be the cost of baking a pan of biscuits, the gas con- 
sumption, price of gas, and time ate bake being given. The 
competition was quite a brisk one, and many housekeepers, along 
with those who thought their time as such was nigh, sent in a sylla- 
bus. The answer adjudged the best was submitted by Ruth A. Corn, 
whose findings were thus worked out: ‘‘In 60 minutes a Vulcan gas 
range consumes 33 cubic feet of gas. In 1 minute it would consume 
gy Of 33 cubic feet, or .55 cubic feet. In 7 minutes it would consume 
7 times .55 cubic feet, or 3 85 cubic feet to bake a pan of biscuits. One 
thousand cubic feet of gas costs $1.18}, 1 cubic foot of gas will cost 
.001 of $1.18}, or $.0011876 ; 3 cubic feet of gas will cost 3.85 x $.0011875 
= $.004571875, or the money it will cost to bake a pan of biscuits on 
a Vulcan gas range.”’ 








““T. B. M.,”’ sends the following brief mention from Boston, under 
date of the 29th ult.: ‘‘ I failed to note any mention in the JOURNAL 
of the death of Mr. John P. Griffin, who passed away about mid-No- 
vember. For 20 years deceased occupied a desk in the West street 
offices, first in the service of the Boston Gas Light Company, and 
later with its successor, the Boston Consolidated GasCompany. Plain 
and unostentatious, he was well-liked by his fellow clerks, and was 
much esteemed in the Catholic circles of the city. The funeral ser- 
vices were held in the Church of St. Thomas, the mass of requiem be- 
ing sung by the Reverend Thomas Magennniss. Interment was sub- 
sequently made in Calvary Cemetery.”’ 





THE plant of the Parkesburg (Pa.) Gas Company, which is being 
constructed at that place under the immediate direction of Mr. C. F. 
Cattell, is well underway. The buildings, which are to be of brick, 
are to have the dimension of 66 feet 2 inches by 38 feet 2 inches, and 
the roof structure is to be of iron and slate and of a novel pattern. 
Each room in the building will be large enough to accommodate 
duplicate generating machines, boilers, ete. Two 6-foot water gas 
sets will go in at the start, and the coal supply will be cared for by 
an excellent system of tracks, bins and overhead apparatus. Oil 
storage up to taking care of 15,000 gallons has been arranged for, 
and the outset holder capacity contracted for is less than 110,000 cubic 
feet. The generating and boiler rooms are all on the same floor, 
from plans prepared Mr. Cattell, who, in fact, designed the whole 
system. The Pennsylvania Railroad passes close by the buildings, 
and an ample water supply is set out. The main system of the Com- 
pany (cast iron) comprises an 8-inch leader, and it is agreed that no 
pipe less than 3 inches in diameter will be placed. 





Tur demonstration cooking lectures given by the Alton (Ills.) Com- 

any last month were the best attended of any ever given by the 

Soomuvet As was to be expected, several orders for ranges, right in 
the face of the coming winter, were booked. 





Ove would not think that such a state of affairs could exist ina 
property that was being operated for the benefit of the residents of 
any community and with a hope of getting some financial return 
from such operation. However, here is the result of an examination 
of the plant of the Catskill (N. Y.) Power and Illuminating Com- 

ny, made at the instance of the Public Service Commission, Second 

ew York District, by its Chief Gas Inspector, Mr. C. H. Stone. The 
order of the Commission is directed to the notice of Mr. 8. C. Wiley, 
President of the Company : 

‘* Ordered, That said Catskill Illuminating and Power Company, 
be and is hereby directed to show cause before this Commission, at 
its rooms in the Capitol, Albany, at 2 o’clock in the afternoon of No- 
vember 25th, or as soon thereafter as counsel may be heard, why an 
order should not be entered by this Commission requiring said Com- 
pany forthwith to provide and install at its works, in the said village 
of Catskill, for use in the manufacture of gas, a tar extractor, an ex- 
hauster.and an additional purifying box, and to take steps looking 
forward to the construction at an early date of an additional gas- 
holder ; and why this Commission should not order such other and 
further relief in the premises as may be deemed necessary, and as 
will best promote the public interest, preserve the public health and 
security, and protect those employed by said Company in the manu- 
facture and distribution of gas.” 





THE appeal of the Chemung County Gas Company, of Elmira, 
N. Y., in respect to a reduction of the valuation put this year upon 
its properties by the Board of Supervisors for purposes of taxation 
was not without avail. Under the ruling of the court the assessment 
was reduced to $182,000; the original or appealed from valuation 
was $250,000. 


Ir is said that the cost of the 24-inch line in which it is proposed to 
convey natural gas from qa point in Oklahoma to St. Louis, Mo., 
will be not less than $14,000,000. It is further said that the couplings 
will cost 3's of that sum. 


It is said that the plant of the Louisville (Ky.) Lighting Company, 
which electrical concern is owned outright by the Louisville Gas 
Company, is capable of maintaining in circuit 600,000 lamps, each of 
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The Market for Gas Securities. 
— 

Consolidated went beyond 167 this week, 
then lost the major part of the gain, and now 
(Friday noon) is 164} bid, or a net advance 
for the week of 2 full points. The situation 
as to quotations in these shares now looks a 
trifle odd for the moment, but that the top 
has been reached, even for the balance of the 
year, is not our belief. It should certainly 
reach 175 before the rate decision is made 
public. 

Brooklyn Union is also on the up end. 
Peoples, of Chica steadily holds its ad- 
vance to par, and , ee eee Companies’ 
shares, when the full effect of its recent pur- 


chase of the Richardson gas interests is com- 
prehended, should easily go to 75. 








Gas Stocks. 


Saeco 


Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 


16 WALL STREET, NEW YORK CITY. 
DECEMBER 7. 
€& All communications will receive particular 
attention. 
&@ The following quotations are based on the par 
value of $100 per share : 
N.Y. CityCompanier. Capital. Par. 


Consolidated Gas Co........$73,177,000 100 
Central Union Gas Co.— 


Bid. Asked, 
16434 164% 


ist 5's, due 1972, J. &J..... 8,000,000 1,000 101 
Equitable Gas Light Co.— 

Con, 5's, due 1932, M.&8.. 1,000,000 1,000 — 105 
Mutuai Gas Oo............... 3,500,000 100 130 160 
New Amsterdam Gas Co.— 

Ist Con. 5's, due 1948, J. & J. 11,000,000 1,000 100 102 
New York & Richmond Gas 

Oo, (Staten Island)...... -» 1,500,000 100 9387 43 

ist Mtg. Gold Bds.5 p. vt... 1,000,000 — 10 101 


New York and East River— 





Ist 5’s, due 1944, J, & J...... 8,500,000 asd 100 

Con, 5’s, due 1945, J.&J.... 1,500,000 97 
Northern Union— 

Ist 5’s, due 1927, J. & J... 1,250,000 1,000 86 
EE stotcnnbcsce esececes. 5,000,000 100 70 

| ee 5,000,000 100 100 

ist Mtg.5’s,due 1930,M.&N. 1,500,000 1,000 100 
The Brooklyn Union ........ 15,000,000 1,000 148 

ist Con.5’s,due 1948,M.& N. 15,000,000 — gos 
ee 299,660 509 130 

Out-of Town Companies. 

Ny BNb0 oes scncevesseccpes se 50,000,000 5 1% 

“3 Income Bonds..... 2,000,000 1,000 — 
Binghampton Gas Works.... 450,000 100 — 

- 1st Mtg. 5’s......... 509,000 1,000 95 
Boston United Gas Co.— 

1st Series 8, F. Trust..... 7,000,000 1,000 8&2 

_ as: = enens 8,000,000 1,000 473 
Buffalo City Gas Co......... 5,500,000 100 5 

“ ~ Bonds, 5’s..... 5,250,000 1,000 638 

Capital, Sacramento........ 500,000 no — 

BamGe DW .isicccessccces 150,000 1,000 — 
Chicago Gas an Guaranteed 

Gold Bonds.........ssse000+ 7,660,000 1,000 104 
Cigeinnat Gas ‘and Electric 

i cae eebbnebebyenenseuyd ob 500,000 100 S80 
on a (O.) Gas Co., ist 

Mortgage Bonds .......... 1,500,000 1,000 9 
Columbus (0.) Gas Lt. & 

MR DOevins cs cvecccsess 1,682,750 100 9% 

| ers 3,026,500 100 75% 
Consumers, Toronto,........ 2,000,000 50 200 
Consolidated, Baltimore.... 11,000,000 100 — 

Mortgages, 6’s........... 8,600,000 - =- 

Chesapeake, Ist 6’s....... 1,000,000 - — 

Equitable, ist 6’s......... 910,000 _ 

Consolidated, ist 5’s..... 1,490,000 _-_ — 
Consolidated Gas Co.of N.J. 1,000,000 100 15 

Con. Mtg. 8'S.......00000. 880,000 1,000 92 

Mcskustedsacobccocccee 75,000 - - 
Denver Gas and Electric.... = — 4% 
Detroit City Gas Co ........ 5,000,000 no 

“ > Peter iten S's........ 4,619,000 1,000 97 
Detroit Gas Co., 5’s.......... 381,000 1,000 75 

uitable Gas & Fuel Co., 

hicago, Bonds............ ,000,000 1,000 — 
Essex and Hudson Gas Co.... 6,500,000 — 
Fort Wayne.......... oveeséece 2,000,000 _-_ — 

* ear 2,000,000 — 5 
Grand Rapids Gas Light Co., 

Be RI 6 5000000 ccpcccce 1,225,000 1,000 10434 
ee Ne Gases évesedcccccee 750,000 25 190 
Hudson County Gas Co., of 

New Jersey.....sccccceeess 10,500,000 — 112 

avd Bonds, 5’s...... 10,500,000 — 18 
Indianapolis ...............+. 2,000,000 — & 

” Bonds, 5’s ...... 2,650,000 — 104% 
Jackson Gas Co..........0005 250,000 50 8 

= lst Mtg. 5’s..... 290,000 1,000 97 
Kansas City Gas Light Co., 

Ce 5,000,000 100 — 

Bonds, lst 4"s...... 2... 8,822,000 1,000 102 
Laclede Gas Co., St. Louis. . 10,000,000 100 — 

| 2,500,000 100 60 

hint Wentesecenadis 10,000,000 1,000 104 
Lafayette Gas Co., Ind...... 1,000,000 100 — 

uth enncctcécccsuncs 1,000,000 1,000 60 
Di accakedsntntkese 2,570,000 50 143 
Madison Gas and Electric Co, 

' ist Mtg. G's.......2. 350,000 1,000 106 

of 6 per cent. scrip, 
due 1910........ 100,000 2% 60 
Massachusetts Gas Compan- 

ies, of Boston.......-....... 25,000,000 100 57 

PROGR nev cc cnedésescd 25,000,000 100 89 
Montreal Gas Co., Canada.. 2,000,000 100 218 
Nashville Gas Light Co...... 1,000,000 100 110 
Newark, N. J., Con. Gas Co. 6,000,000 — 66 

PI Dicks cde ccvabscscs 6,000,000 — 137 
New Haven Gas Co.......... 2,000,000 25 200 
Peoples Gas Lt. & Coke Co., 

Chicago........ peovaens babes 25,000,000 100 100 

lst Mortgage............+ 20,100,000 1,000 — 

2d eit Seseabenece 2,500,000 1,000 104 
Rochester Gas & Electric Co. 2,150,000 5 88 

| ee 2,150,000 Oo 118 

Consolidated 6’s.......... 2,000,000 — 104% 
San Francisco Gas Co., Cal.. 15,500,000 eee 
St. Joseph Gas Co.— 

BS Bs ls cecccccsnesese 751,000 1,000 92 
St. Paul Gas Light Co....... 1,500,000 100 4 

ist Mortgages, 6’s........ 680,000 1,000 113 

Extension, €’s..........+. 1,000 112% 

General Mortgage, 5's 2,465,000 1,000 9644 
Syracuse Gas Co., N. Y¥..... 1,975,000 100 SO 

PUR osnne donecso ipandns 047,000 1,000 102 
Washington (D. C.) Gas Co.. 2,600,000 2 37% 

lst Mortgage, 6’s........ ; 600,000 _- = 
Western Gas Co., Milwaukee 4,000,000 - = 
Wilmington (Del.) Gas Co.. 600,000 50 230 


‘ 
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PREPAYMENT METERS. 
American Meter Co., New York and Philadelphia. ....1011 


D. McDonald & Co., Albany, N. Y....... .... oseccccocclee 
Helme & Mclihenny, Philadelphia, Pa...... cvccccccccel Ohl 
John J. Griffin & Co., Philadelphia, Pa............ cooce O88 
Keystone Meter Co., Royersford, Pa................00- 1010 
Nathaniel Tufts Meter Co., Boston, Mass.;..... aseeee .1010 
New York Improved Meter Co., New York City......100) 
Pittsburg Meter Co., East Pittsburg, Pa.......... coeee O94 


Sprague Meter Co., Bridgeport, Conn............ soeeee lOO 


PREPAYMENT METER ATTACHMENTS, 
New York Improved Meter Co., New York City......1010 
WATER METERS, 

Pittsbyrg Meter Co., East Pittsburg, Pa............... 904 
GAS AND WATER PIPES, 

Davis & Farnum Mfg. Co., Waltham, Mass.............1004 
Donaldson Iron Co., Emaus, Pa...... ccesesodeces OP 
Economical Gas Apparatus Construc. Co., Toronto,Ont 1003 
R. D. Wood & Co., Philadelphia, Pa....... pevcccsesncsueee 
GAS COALS, 

Berwind-White Coal Mining Co., New York and Phila. 1002 
Re en 
Westmoreland Gas Coal Co., Philadelphia, Pa.........1008 
GAS MAIN STOPPERS, 

Edward A, Behringer, New York City...........-.ee0. 982 
Safety Gas Main Stopper Co., New York City..........1001 


MAIN AND SERVICE LAYING. 
Sullivan Bros., Flushing, N. Y.........csecsccsecsesseesl008 
GAS TAPPING MACHINES, 

George Light, Dayton, O...........cccccecseees scovecegeue 
H, Mueller Manufacturing Co. Decatur, Ills........... 904 
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Perkins & Co., New York City......ccccccscoscccseccececlQ02 
STOKING MACHINERY. 

G. A. Bronder, New York City...... coocece -1001 


eeeeeee 
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Bartlett, Hayward & Co., Baltimore, Md............ ovcecllOS 
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Economical Gas Apparatus Construc, Co., Toronto, Ont. 1008 
G. A. Bronder, New Yorks City...........cesceeces aes 
Kerr Murray Mfg. Co., Fort Wayne, Ind......... soeeee 1005 
The Gas Machinery Co., Cleveland, 0............. coccce O88 


Western Gas Construction Co., Fort Wayne, Ind. .....1012 
CHARGING BARROWS & COAL WAGONS, 


Davis & Farnum Mfg. Co., Waltham, Mass.............1004 
Kerr Murray Mfg. Co., Fort Wayne, Ind............ «+1005 
Stacey Mfg. Co., Cincinnati, O..... séhastaeennscotet oeeel007 


GAS ENRICHERS,. 


Standard Oil Co., New York City...............00. eee L008 
COKE CRUSHERS. 

Bartlett, Hayward & Co., Baltimore, Md......... ccccceseuee 

C, M. Keller, Columbus, Ind.,-............. ébeencacioneue 


GAS METER CONNECTIONS. 
H. Mueller Manufacturing Co., Decatur, Ilis.......... 994 
GAS COCKS. 
H. Mueller Manufacturing Co., Decatur, Ills.......... 994 
GAS GAUGES. 
The Bristol Co., Waterbury, Conn.............55 


GAS GOVERNORS, 
Chaplin-Fulton Mfg. Co., Pittsburg, Pa............ +++e1007 
Connelly Iron Sponge & Governor Co., New York City .1001 
Evens & Howard Firebrick Co., St. Louis, Mo.......... 998 
Isbell-Porter Co., Newark, N, J........... Pree eee 


Pittsburg Meter Co., East Pittsburg, Pa.............. . 904 

R. D. Wood & Co., Philadelphia, Pa............... ooo ee LUG 

Reynolds Gas Regulator Co,, Anderson, Ind....... -»-.1001 
CEMENTS. 

C. L. Gerould, Pittsburgh, Pa...........ccecceeesesees 1006 


RBETORTS AND FIREBRICKS,. 
Baltimore Retort and Firebrick Co., Baltimore, Md. ..1000 
Didier-March Co., New York City..............000--e000 989 


Evens & Howa’d Firebrick Co., St. Louis, Mo........ oe 993 
Gas Bench Construction Co., St. Louis, Mo........... .-1000 
Henry Maurer & Son, New York City............... o-. 998 
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James Gardner, Jr., Co., Bolivar, Pa........... ocktawase 
J. H, Gautier & Co., Jersey City, N. J.............. cos aee 


Missouri Firebrick Co., 8t. Louis, MO.............--+++.1000 
Purker-Russell Mining and Mfg. Co., st. Louisa, Mo.... #90 


INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md. .. 1000 
Didier-March Co., New York City ..........ccccceseee. 99 
Gas Bench Construction Co., St. Louis, Mo.............1000 
Improved Equipment Company, New York City...... «- 990 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 980 


VERTICAL 8’S. 
ConnellyIron Sponge & Gov.Co, (Drake's [Eng.] System) 1001 
Didier-March Co., New York City............0cee08+see08 S89 
Gas Bench Construction Co., St. Louis, Mo............1000 
Improved Equipment Company, New York City........ 990 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 990 





REGENERATIVE FURNACES. 


Baltimore Retort and Firebrick Co., Baltimore, Md..1000 
Bartlett, Hayward & Co., Baltimore, Md.............. . 1005 
Didier-March Co., New York City............ e aderdvees 989 
Gas Bench Construction Co., St. Louis, Mo........ <ayepuee 
Improved Equipment Company, New York City....... . 990 
J. H. Gautier & Co., Jersey City, N. J........ Picawacce’ MUD 
Missouri Firebrick Co., St. Louis, Mo....... eedeveeess UEUe 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 990 


SELF-SEALING MOUTHPIECE DOORS. 


Bartlett, Hayward & Co., Baltimore, Md...........00000010°5 
Continental Iron Works, Brooklyn, N. Y............. .1006 
Davis & Farnum Mfg. Co., Waltham, Mass.............1004 
Isbell-Porter Co., Newark, N.J.....cccccccceccecsecces O02 
Improved Equipment Company, New York City......... 990 
Kerr Murray Mfg. Co., Fort Wayne, Ind..............1(0% 


Logan [ron Works, Brooklyn, N. Y..... cbiccasedtes «cee 
R. D. Wood & Co., Philadelphia, Pa..... ........+00--.1)06 
Stacey Mfg. Co., Cincinnati, O.......cccceccceceverce -. OF 
The Gas Machinery Co., Cleveland, O...........00-.005 988 


Western Gas Construction Co., Fort Wayne, Ind......1012 
INCANDESCENT GAS LAMPS. 


General Gas Light Co., Kalamazoo, Mich...........+... 995 
Welsbach Company, Gloucester, N. J...... kr . 998 
BURNERS, 


Wm. M. Crane Co., New York City..........ccccsesceee 996 


STREET LAMPS, 


Thos, T. W. Miner, New York City......... catadecevccedOee 
Welsbach Street Lighting Co.. New York and Phila.. 998 


PURIFIERS. 
Bartlett, Hayward & Co., Baltimore, Md ococec LOS 
Connelly Lron Sponge & Governor Co., New York City .1001 


Cruse-Kemper Co., Philadelphia, Pa............... idisve 208 
Davis & Farnum Mfg. Co.. Waltham, Mass......... eee 1005 
Isbell-Porter Co., Newark, N. J............0085 danaee . 992 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. 1005 
R. D. Wood & Co., Philadelphia, Pa............... Hanes Meee 
Stacey Mfg. Co., Cincinnati, O.........ccccccccccsccs -. 1007 
Western Gas Construction Co., Fort Wayne, Ind......1012 
VALVES. 
Bartlett, Hayward & Co., Baltimore, Md........... ooeee 1005 
Continental Iron Works, Brooklin, N. Y............ +++ 1006 
Davis & Farnum Mfg. Co., Waltham, Mass..... ceaecen 1004 
Economical Gas Apparatus Construc.Co., Toronto, Ont.1003 
Isbell-Porter Co., Newark, N. J........cccccccsccscccecs 992 
Kerr Murray Mfg. Co., Fort Wayne, Ind............... 1005 
Ludlow Valve Manufacturing Co., Troy, N. Y.......... 993 
RK. D. Wood & Co., Philadelphia, Pa............. geshaewt 1006 
Stacey Mfg. Co., Cincinnati, 0.... ...........00005 occceclOe 
The Gas Machinery Co , Cleveland, 0...:.......... Sencee OU 
The P. H. & F. M. Roots Co., Connersville, Ind..... .... 995 


Western Gas Construction Co., Fort Wayne, Ind...... 1012 


PURIFYING MATERIALS. 
Connelly Iron Sponge & Governor Co., New York City1001 


Western Oxide and Specialty Co., Chicago, Ills........ 1002 
EXHAUSTERS,. 
Connelly Iron Sponge & Governor Co.,New York City1003 
Connersville Blower Company, Connersville, Ind...... 920 
Davis & Farnum Mfg. Co., Waltham, Mass............ 1004 
Isbell-Porter Company, Newark, N. J..............065 992 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. 1005 
wenes Meower Co,, Piqua, O....cccccccccccccccsccssccns «. £98 
The P. H. & F. M. Roots Co., Connersville, Ind......... 995 
PURIFIER AND SCRUBBER TRAYS. 
Bartlett, Hayward & Co., Baltimore, Md........ Fee ee 1005 
Cabot Mfg. Co., Hoboken, N. J............. éindedaansco Oe 


Western Gas Construction Co., Fort Wayne, Ind......1012 


GAS STOVES. 


American Meter Co., New York and Philadelphia..... 997 
Keystone Meter Oo., Royersford, Pa..................6- 110 
Maryiand Meter & Manufacturing Co., Baltimore, Md. ..1010 
Nathaniel Tufts Meter Co., Boston, Mass............-. 1010 
HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich.........ccccscsesess + 904 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md.,.............1005 
Continental Iron Works, Brooklyn, N. Y........ soos 1006 
Cruse-Kemper Co., Philadelphia, Pa................006 . 992 
Davis & Farnum Mfg. Co., Waltham, Mass.’......... +++ 1004 
Deily & Fowler Mfg. Co., Philadelphia, Pa........... 1008 
Economical Gas Apparatus Construc. Co., Toronto, Ont -103 
Kerr Murray Mfg. Co., Fort Wayne, Ind......... duties 
Logan Iron Works, Brooklyn, N. Y..............000- «+. 1008 
R. D. Wood & Co., Philadelphia, Pa.................0005 1006 
Riter-Conley Mfg. Co., Pittsburgh, Pa................ . 991 
Stacey Mfg. Co., Cincinuati, O..........-.00ssee0e deena 


Western Gas Construction Co., Fort Wayne, Ind...,. 1012 





STORAGE TANKS. 


Bartlett, Hayward & Co., Baltimore, Md.............+065 1005 
Davis & Farnum Mfg. Co., Waltham, Mass............. 1004 
Stacey Mfg. Co., Cincinnati, O.... ...0...cccccccccccions 3007 


Western.Gas Construction Co., Fort Wayne, Ind......1012 


PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D. C............... o. 1001 





WANTED, 
A POSITION AS FOREMAN, 


By young man of 12 years’ experience rebuilding run-down 
property, and can get results. Can take charge of street 
department, water or coal gas plants. 
Address, “*E. W. C.,” 
1748-1 Care this Journal. 





Position Wanted. 


Have had 17 years’ practical experience in charge of fitting, 
meter repair shop and all kinds of construction work of 
large company. Thoroughly understand house fitting and 
appliances. Am active and capable of devising and im- 





proving existing method of doing work and obtaining low 
costs, Address, ** SYS'TEM,” 
3748-2 - Care this Journal. 











“WANTED, A BROADER OPPORTUNITY. 


I am a heavy stockholder and manager, with excel- 
lent record, of one of the best, 675-consumer water 
gas plants in the Middle-West. Also, recently de- 
signed complete plant and supervised construction 
of works in city of 8,000, which is acknowledged by 
all, including one of the best gas engineers in the 
United States, as best plant of its class in this sec- 
tion. LIexjoy the complete confidence of mv asso- 
ciates, and have entire business and technical man- 
agemeut of my company. Am married: am 30 years 
old, and began at the bottom. I want an intercst 
and management of company in a city of 20,000 to 
40,000, where results are desired and appreciated. 
1748-4 Address, “ENGINEER,” care this Journal. 


WANTED, 


A Position as superintendent or Manager. 


Five years’ experience in constructing gas and electric 
properties. Three years’ experience as superintendent of 
manufacture and distrioution of gas. Prefer superintencent 
or manager of a gas property sending out 590,000 cubic feet 
per day or more. Can refer to present employers, and am 
open for employment after Jan. 1, 1909, or earlier if re- 
quired. Address, ** B—X.,”* 
1748-1 Care this Journal. 


Situation Wanted. — 


Energetic young man wants situation as manager of 
gas company. At present in charge of plant sending 
out 18,000,000. Practical experience in all branches 
of the manufacture and distribution of coal, oil and 
water gas, good office manager and a hustler for new 
business. First-class references. 

1748-2 Address, ** COMPETENT,” care this Journal. 


WANTED, 
Practical Man who Understands Making Water 
Gas and Plumbing, 


To assist in operating works in a small town. Steady em- 

















ployment and increased — to right ati Salary $60 
per month, Address, G. E. COUGHLIN, 
1748-1 926 K. of P. Bldg , Indianapolis, Ind. 











FOR SALE, 
One Pair 8 x 10 x 5 Dry Lute Purifying Boxes. 





Steel, with center seals and connections and 


duplex hoist. CALUMET GAS CO., 
1i41-tf LAURIUM, MICH. 














Utilize Your Gas Liquor. 






STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detroit, Mich. 


Modern Machine Shop Construction, Equipment and 
Management, by OSCAR E. PERRIGO, M.E. 











Price, $5. For Sale by 
A. M, CALLENDER & CO., 42 Pine St., Now York City. 
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Of all the gas exhibits to be made in Chicago this Decem- 
ber none will be more impressive and inspiring than the 


10,000 HUMPHREY 
GAS ARC LAMPS 


in regular commercial use. 
service, will always win. 


GENERAL GAS LI 


Kalamazoo. 


Good gas, 


00d lamps, good 


HT CO. 


New York. San Francisco. 








SCIENTIFIC BOOoOR Ss. 





CHEMISTRY OF GAS MANUFACTURE. By W. * + | SROMEUAL, GAS ANALYSIS. By Winkler & Lunge. $4. 


Butterfield. Vol. L, Material and Processes. $2.50. 
IL., In Preparation. 


DISTRIBUTION OF GAS. By Walter Hole, C.E. $3. 
MODERN APPLIANCES IN GAS MANUFACTURE. By 
Fletcher W. Stevenson, $2. 


MODERN GAS ENGINES AND PRODUCER GAS 
PLANTS. By R. E. Mathot, $2.50 


COAL TAR AND AMMONIA, By George Lunge. $15. 

GAS ANALYSIS, By Dr. W. H. Birchmore. $1.25. 

ELECTRIC GAS LIGHTING. By H.S8. Norrie. 50 cents. 

GAS ANALYST’S MANUAL. By J. Abady. $6.50. 

GAS ENGINE DESIGN. By C. Edward Lucke, Ph.D. $3. 

THE “GAS WORLD” YEAR BOOK, 1903, Edited by John 
Douglas. $3. 


GAS AND GAS WORKS. By Hughesand O’Connor. $2.50 
POOLE ON FUELS. By Herman Poole. $3. 
~—e POCKET-BOOK. By Henry O’Connor 


GaAs CONSUMER'S HANDYBOOK. By Wm. Richards. 20 
cen 
PRACTICAL DAL, FRRATES ON HEAT. By Thomas Box. 2d 


mA, PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY : Vol. L., Fucl ona Its Applt- 
cations, $5. Vol. II., . $4. 

IRON WORE: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 

ae fo FOR STUDENTS IN GAS MANU- 

SS Elementary, advanced and constructional, 
eac! 


UID pat FOR we AND eeveretas. 
OR £8. By E. A. Brayley Hodgetts. $2.50 

cox’s aia FLOW COMPUTER. High pressure $4.50. 

GAS ENGINE. By F. R. Hutton, E.M., Ph.D., Sc.D. $5. 


LI 








FIELD'S ANALYSIS, 1907. $5. 
TREATISE ON MASONRY CONSTRUCTION, Baker. 


AMERICAN GAS ENGINEERING PRACTICE. 
Nisbet Latta. $4.50. 


w COMPARISON BETWEEN THE ENGLISH AND 


$5. 


CHEMISTRY OF GAS een ACTURE, . By Harold M 
$4.50, By M. 


Royle, F.C.8. 

HEMPEL’S GAS ANALYSIS $2.25. 

HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 
Seventh edition. By Thomas Newbigging $6. 


GAS, GASOLINE AND OIL ENGINES. By Gardner D. 
Hiscox. Fifteenth edition. $2.50 


emaorscal. HANUBOOK ON GAS ENGINES. By G. 
Lieckfeld. $1. 


FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL GAS. $1.60. 


J “= JET PHOTOMETER, for Coal or Water Gas, Each 
0 


ELECTRICITY. 
| ELECTRIC WIRING DIAGRAMS anv SWITCHBOARDS. 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. | By Newton Harrison, E.E. $1.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. | | CARE AND MANAGEMENT OF ELECTRIC POWER 
AMMONIA AXD AMMONIUM COMPOUNDS. By Dr.R._ ase oon eee CNN, CEN. 
rno ° ~ METR 
oA ther D QUESTION BOOK, WITH ANSWERS. ON el fete By YueteD te 
By A uD 
A TREATISE ON THE COMEARATIVE COMMERCIAL may og ey Including Electric 
VALUES OF GAS COALS AND CANNELS. By D By Philip Atkinson. $1.50. 
. Graham, 5 
A TEXT BOOK OF {NORGANIC CHEMISTRY. By Prot. | =UECTRIC TRANSMISSION OF ENERGY. By G. Kapp. 
Victor Von Richter. $2. 
ILLUMINATING axp HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50 
FINANCES OF GAS, ELECTRIC LIGHT AND POWER 
ENTERPRISES. By Wm. D. Marks. $4. 
THE “GAS WORLD” ANALYSES OF ACCOUNTS OF 
GAS UNDERTAKINGS FOR 1906-1907, $4. 
STANDARD REDUCTION FACTORS FOR GASES. By 
Helon Brooks MacFarland. $1.50. 
PRACTICAL PLUMBING. By P J. Davies. 
Vol. I1., $4.50. 


eon. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 

poy, ELECTRICITY FOR AMATEURS. By E. 
Hospi - $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


ELEOTRICIAN'S POCKET-BOOE. By Monroeand Jamie- 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, se Shaay. Sourcesand Applications, B 
John T. Sprague ' P 


Vol. L., $3. $8. 
a ay SANITARY PLUMBING. By James J. Law- 


HENLEY'S 20TH CENTURY BOOK OF RECIPES, FOR- 
MULAS anp PROCESSES. By Gardner D. Hiscox. $3. 








The above will be forwarded upon receipt of price. 
We take es 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. 


must be added to above prices. 
books sent C.0.D. 


If sent by mail or express, postage or express ch 
pecial pains in securing and forwarding any other Works that may be 


No 


A. M. CALLENDEK & CO.,, - - - - - 42 Pine Street, New York City. 
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QOOOOOOQOOOOOOOOOOOOOO: 


View of Rotary [eter House, Croydon (England) Gas Works. 


The Croydon Company first installed (1903) a small Rotary to measure air to 
purifiers. In 1904 a Rotary of 80,000 cubic feet per hour was set to measure wa- 
ter gas make. This latter machine has been in continuous service since it was in- 
stalled. 


In 1906 Mr. J. W. Helps, Engi: eer and General Manager of the Croydon Com- 
pany, in view of the satisfactory service given by the above machines, determined 


}POOQOOQOGDOOOOQOGOHOGDOOOOQOOQOOOQOOHHHOOOOOHHOHOHGHHOOOOOQOOGOE 
®OOQ0OOOOOO 


to install two additional Rotaries—one of 180,000 cubic feet per hour and another © 
S of 25,000 cubic feet per hour. The above illustrations show the exterior of the = 
9) house erected to accommodate these meters and the interior of the same. The © 
° smaller one takes care of the make when the send-out falls below the minimum ° 
a of the larger machine. © 
g One-half the cost—One-tenth the space of old style w 
p tyle wet meters. 
5) When in need of Station Meters, write 


9) 
)) 
5) 


ROTARY METER COMPANY, 


280 Broadway, 
Send for Catalog. NEW YORK. 


©@ 


© 
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FOUR-GAUGE CAST IRON PRESSURE BOARD. 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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DIDIER-MARCH COMPANY, 


Hudson Terminal Building, 


WORKS : 50 Church Street, 
Keasbey, Perth Amboy, N. J. | NEW YORK, N. Y. 








Our New Works at Keasbey, N. J. 


Manufacturers of High-Class Refractory Material, Blocks, 
Retorts, Furnace Linings, Brick, Shapes from 
Imported and Domestic Raw Materials, 


DESSAU SYSTEM OF VERTICAL RETORTS, 
HORIZONTAL AND INCLINED BENCHES, 


Acid-Proof Stoneware of Every Description, 
from Single Pieces to Entire Plants. 


Our works have been thoroughly remodeled by the installation of the most modern 
machinery and up-to-date processes minimizing cost of manufacture. Laboratory on 
the premises, equipped with all the requisite apparatus, assuring absolute uniformity 
of material, also enabling us to determine composition of material for specific purposes. 


Manufacture under the supervision of chemical engineers of broad experience and many 
years’ training in this line. 


ESTIMATES CHEERFULLY AND PROMPTLY FURNISHED. CORRESPONDENCE SOLICITED. 


FREDERIC J. MAYER, General Manager. 
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PARKER RUSSELL MINING AND MFG. CO, 


ST. Louis, Mo. 


NEW YORK OF FICE: 45 Broadway. 


GAS RETORTS AND FIREBRICEK. 


Benches.—We erect GAS RETORT BENCHES with Horizontal retorts having closed ends, or Through retorts up to 20 feet in length. 

Slopers.—Also, SLOPERS on improved lines for Inclined Retorts. 

Stoking Machinery.—Sole Agents for U.S. and Canada for the Fiddes-Aldridge Simultaneous Discharging Charger. The “ F.A..” or “ j 5» 
Machine. Cost of Carbonizing reduced to minimum. No Dust. Silent. No Waste of Coal. No Injury ~ teste.” : F tial iecatecaen 

Water Gas Linings.—We make a specialty of WATER GAS BLOCKS, and supply brick of superior grade for checkerwork.- 


mae “e ~ veges Machinery.—We also build Retort Houses, Coal and Coke Conveying Machinery. Plans, specifications and estimates 











CORRESPONDENCE SOLICITED. 


ALL CONTRACTS MAD E AS OF ST. LOUIS. 


NON-GLINKERING BENCHES 


HBQUIPr PED Wits 


"THE MOUTHPIECE THAT DON’T COME OFF,” 


PROPOSALS FURNISHED ON EVERY TYPE OF INSTALLATION. 
TRY OUR LITTLE “3-HOUR SCURFER.” 


Write for our Bulletin No. 2. 


THE IMPROVED EQUIPMENT COMPANY. 


MAIN OFFICES: 60 WALL STREET, NEW YORE. 
SOLE LICENSEES FOR THE DOHERTY BENCH FUEL ECONOMIZER. 


GONNERSVILLE GAS EXHAUSTERS 
AND HIGH PRESSURE GAS PUMPS. 




















HIS cut shows one of 

our High Pressure ma- 
chines anda 4-valve engine 
connected by one of our 
leather link flexible coup- 
lings. Two of these units 
were installed for the Peo- 
ples Gas Light and Coke 
Co., Chicago, at their 73d 
St. Station. Each machine 
has a capacity of 14,000,000 
cubic feet per day. 


0 





We also manufacture 


GAS VALVES 
BY-PASS VALVES, 
PRESSURE REGULATORS, 
ETC., ETC. 


Correspondence Solicited. 








THE CONNERSVILLE BLOWER COMPANY, 
Connersville, Indiana, U. S. A. 
NEW YORK OFFICE, 50 Church Street. <= = HORACE C. COOKE, Selling Agent. 


‘ 
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Erecting Gasholder Guide Frame with Electric Steel Traveling Derrick 225 Feet High. 


RITER=CONLEY MFG. CO., 


Ae de de te Ge eh) ee ee 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


COMPLETE: COAL GAS PLANTS. 
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URUGE-REMPER COMPANY, 


Gas Engineers aa Builders. 


Gas [HleLpERs. 


Western Sales Agent: | Pacific Coast Agents: 
HENRY 1!. LEA, 616 The Rookery, Chicago, Ills. 








———— 


MAIN OFFICE AND WORKS, - - - - AMBLER, PA. 








HALLIDIE MACHINERY CO., Seattie, Wash. 















J.-S. DEHART, JR« A. F.WEHNER >» R.K.WEHNER, 
PRESIDENT SECRETARY TREASURER 























DY) ISBELL VALVES 


BENCH WORK 
TZ SPECIALS 
CHARGING AND 
DIS CHARGING TAR 
MACHINERY EXTRACTORS 


}|PsA.TAR EXTRACTORS 
FOR WATER GAS 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND Tehsoease 
SECONDARY 
CONDENSERS SHAVING 
FOR FRESH SCRUBBERS 
OR SALT WATER PURIFIERS 








MAIN OFFICE AND WORKS 


BRIDGE & OGDEN STREETS 
NEWARK,N.J:. 
ESTABLISHED 1865 





yp , 


































STREET GOVERNORS 
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NICHOLAS FP. PALMER, President. 
STEVENSON TAYLOR, Vice-President. 

GEORGE QUINTARD PALMER, Treas. & General Mgr. 
| JAMES M. WELLMAN, Secretary and Asst. Treasurer. 
} 





Ludlow Valve Mfg, Co., 


TROY. N.Y., U.8. A. 
Double and Single Gate Valves, 4” to 72”, 


QUINTARD IRON WORKS 6O., 


| Foot of Twelfth Street and East River, New York, 


MANUFACTURERS OF 











Noga GAS APPARATUS. 
Gas, Water, Pog Date Fem Tie 
Steam, Oil, FREDERICK W. FLOYD, Engineer, 
Ammonia, Etc. | ESTABLISHED 1866. ‘ 





HENRY MAURER & SON, 


Manufacturers of 


High Grade Firebrick, Blocks, Tiles, 


Send for Catalogue. ETC., 
| Works: Maurer, N. J. Office : 420 E. 23d St., N. Y. City. 


HOT GAS VALVES A SPECIALTY. 























POSITIVE GAS EXHAUSTERS AND 
BLOWERS, 


TZATEST DESIGN. 





| Practical EXanabook on 


GAS ENGINES, 


‘With Instructions for Care 
and Working of 
the Same, 


By G. LIECKFELD, C.E. 
| Jranslated with Permission of the Authoi 
By GEO, M. RICHMOND, M.E. 


Frice, Sl. 
For Sal-+ by 
A. M. CALLENDER & CO., 
42 Pine Street. - - - - New York City- 





Most Simple and Efficient 
Machine on the Market, 
Let us figure on YOUR 
requirements. we we yw 


THE PIQUA BLOWER CO., 


PIQUA, OHIO. 
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ace | Nl AMMONT \ By | Gzonaz Lu NGE, Sein, Third and Enlarged Edition. 
Price, $15. For Sale by 
(ll Al, { AR A y A.M. CALLENDER & CO., 42 Pine Street, New York City. 
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Westinghouse 
Type “A” Dry Gas Meters 


Critical 
Inspection 













Westinghouse “A” Dry 
Gas Meters, both as to 
material and workman- 
ship, is largely respon- 
sible for their excep- 
tional accuracy and du- 
rability, aside from the 
inherent excellence of 
the design. 








Our latest development is the ‘Ironclad ’’ Dry Gas 
Meter with cast-iron case. We have a Circular, 
No. G-1, describing it; may we mail you a copy? 


Pittsburg Meter Co. 


New York Office, 149 Broadway. East Pittsburg, Pa. 


| Manufacturers of Large Capacity and Ordinary Capacity Meters, 
Prepayment Meters, Proportional Meters and Meter Provers. 


of every part entering ..' 
into the construction of 



















Wty 


ow C4 












ETROIT < HIiGR 
YD IC 


Humphrey Auto-Thermal 
Instantaneous Water Heaters 


Have every known desirable 
feature helping to efficiency, 
economy, durability and ab- 
solute safety. 


FULLY GUARANTEED. 
zt PRICES LOW. 
1 [A QUALITY ano SERVICE HIGH. 
=p «= Will you help us sell them ? 
HUMPHREY CO., 


Kalamazoo, Mich., U. S. A. 








xem 
wee 
& 















































Mueller 


detail. 





need of modern gas practice. 


Unconditionally Guaranteed. 


TRACE MARK 


MUELLE 


REGISTERED 


Works and General Offices, 


DECATUR, ILL.. U. S.A. 
West Cerro Gordo St. 






BENT, THREADED. BENT, PLAIN. 


Gas Meter Fittings 


Are without flaws, have ample weight, are care- 
fully machined and are perfected to the smallest 


The castings are strong and clean, only red metal 
being used and the line is complete, covering every 


H. MUELLER MFG. 


NEW YORK, N. Y., U.S.A. 
254-258 Canal St. (cor. Lafayette). 


TUBE SCREW. 















D-18806. 


REDUCER. INCREASER. 












eran) 
(Patent Applied for.) (Patent App'ied for.) 
co D-18808. D-18807. 


STRAIGHT, PLAIN. 





Eastern Division 










OFFSET, THREADED. 


(Patent Applied for.) 
D-isso4. 
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ROOTS’ GAS EXHAUSTERS. i: 
0 ee ee! § Installation showing i 
i] 

| 

5 | | 








our latest improved 
machines, with flex- 
ible rope coupling, for 
large units. » 3.6 ww 





SEND FOR CATALOGUE, 


HOME: OFFICE: 
Connersville, Ind. 


NEW YORK OFFICE: ia ij 
120-122 Liberty St. 





CHICAGO OFFICE: 


| 
| 
| 
| 


aS SS a ee ke | 1547 Marquette Building. 


SEND FOR POCKET EDITION OF “ENGINEERS’ PRACTICAL REFERENCE BOOK.” 











JUST PUBLISHED, {5TH EDITION, REVISED, ENLARCED AND RESET. 


Gas, Gasoline and Oil Engines, 


INCLUDING GAS PRODUCER PLANTS, 
By GARDNER D. HIScoxXk, M.E., 
Author of “MECHANICAL MOVEMENTS,” “COMPRESSED AIR,” Etc. 
PRICE,----- $2.50. 





The only complete American book on the subject for Gas Engine Owners, Gas Engineers and intending 
purchasers of gas engines, treating fully on the construction, installation, operation and maintenance of gas, 


: , Be 
gasoline, kerosene and crude petroleum engines. | F 





The new rewritten, enlarged and revised 15th edition of this work has been prepared to meet the increas- 
ing demand for a thorough treatise on the subject. Its 450 pages give general information for everyone interested in this popular mo- 
tive power and its adaptation to the increasing demand for a cheap and easily managed motor requiring no licensed engineer, It is 
fully illustrated by 351 Engravings and Diagrams. For sale by 


A. M. CALLENDER & C0, - - - - - 42 Pine Street, New York City. 











Gas Companies’ Bookkeeping, 


1906 HDITION, 
By JOHN H. BREARLEY and BENJAMIN TAYLOR. 


A Practical Treatise on the Keeping of Gas Companies’ Accounts, Me 

WITH USEFUL if 

FORMS FOR GAS UNDERTAKINGS. ct 
PRICE, CLOTH, $4.50, MOROCCO, $6.50. ae 

FOR SALE BY Te 

A. M. CALLENDER & CO., - - - 42 Pine Street, New York City. \ q 
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- Baay REVERSIBLE NVERTEI 


Can be Used 
with a By-Pass. 


Will not 
Blacken the Mantle 
when Turned Low. 














Fills the Mantle 
at 10-10ths Pressure. 


It won't 
Flood the Mantle 
at 40-10ths Pressure. 





Anyone can adjust this burner, the layman as well as the expert. 

Let us suppose you adjust the Bray with your pressure at 2o-10ths. If, for any reason, the 
pressure should go down to 10-10ths, this burner will not flash back or carbonize; or, should the 
pressure raise to 30-10ths, the Bray will not blacken the mantle. 


ORDER A SAM KP iL EB. om 


W. M. CRANE COMPANY, 


sOLE U. Ss. AND CANADIAN AGENTS. 



















Oronor Onunop, Pree Treas JonxP.Ommo.sut. | (RETR BRISTOL COMPANY, 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF a 


CAST IRON PIPE AND SPECIAL CASTINGS ATENT SMOKED CHART RECO 


FOR WATER AND GAS. THE BRISTOL. CO., WATERBURY, CONN. 
Also, FLANGE PIPE, LAMP POSTS, Etce | New York, BRANCH OFFICES. Chicago, 


Manufacturers of 


TRADE MARK 


BRISTOL'S 


REG. U.S. PAT. OFFICE. 
RECORDING PRESSURE GAUGES, RECORD NG VACUUM G4UGES, 
RECORDING THERMOMETERS, ReCORDING VOLTMFTERS, 
RECORDING AMMETERS, RECORDING WATIMETERS, 
AND 
THE 7 H. BRISTOL ELECTRIC omer AND 











RITE for our aa “O”’ just 
issued. This Catalogue deals en- 
tirely with ‘“ Brownhoist’’ Ma- 
chinery as used at Artificial Gas 
Plants for handling coal, coke and 

eer materials rapidly and economic- 

ally. 


THE BROWN HOISTING MACHINERY COMPANY, 


Designers and Builders of All 
Kinds of Hoisting Machinery. 


IMaim Office and Works: 
CLEVELAND, O. 


Branch Offices: 
NEW YORK AND PITTSBURC. 


PRACTICAL HANDBOOK ON CAS ENCINES, «no working or the ‘same, 


By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEORGE M. RICHMOND, M.E. Price, $1. 
Vor Salc by A. M. CALIAZIENDER ct CO., 42 Fime St.. New Work City. 
‘ 
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AMERICAN METER CO., 


NEW YORK, srt. Louis, PHILADELPHIA, san Francisco, CHICACO, 


Photometrical and Experimental Apparatus, 




















PUBLIC LIGHTING 
“TABLE. ° 


DECEMBER, | 908. 


PUBLIC LIGHTING 
TABLE. 


DECEMBER, 1908. 




































































‘i Table No. 1. F | ‘Table No, 2. 
rd FOLLOWING TUK Fs NEW YORK CITY. . 
4 MOON, ws ALL Nieur Lieutina. 
M Bi - - | , Complete |__ Complete 
A} & | Light. |extinguisn, S| G | Coe Sar lin ae Mirenet 
: © |___ From Time Given 
P.M. A.M. 
Tne. | 1/12.00 Pm} 6.00 am Tue. | 1} 4.07 5.52 
Wed.| 2} 1.10 am) 6.00 Wed.| 2} 4.07 5.52 
Thu. | 3| 2.20 6.00 Thu.| 3} 4.02 5.57 
Fri. | 4| 3.30 6.00 Fri. 4' 4.02 5.57 
Sat. | 5] 4.40 6.00 Sat. 5} 4.02 5.57 
Sun. | 6|No L. "|No I. Sun, | 6} 4.02 5.57 
Mon. | 7|No L.ru|No L. Mon.| 7| 4.02 5.57 
‘Tue. | 8iINoL. |No L. ‘Tue. | 8} 4.02 5.57 
Wed.| 9} 5.00PM | 7.10 pm Wed.| 9} 4.02 5.57 
Thu, |10} 500 8.00 Thu. |10) 3.57 6.07 
Fri. |1 1} 5.00 9.00 Fri, j1l} 3.57 6.07 
Sat. |12/] 5.00 10.00 Sat. [12] 3.57 6.07 
Sun. {13} 5.10 11.00 Sun. |13) 3.57 6.07 
Mon. |!14} 5.10 12.00 Mon.|14} 3.57 6.07 
‘Tue. |15} 5.10 Le} 1.00 am Tue. {15} 3.57 6.07 
Wed. |16| 5.10 2.00 Wed. |16| 3.57 6.07 
Thu. 17} 5.10 3.00 Thu. [17] 3.57 6.17 
Fri. {18} 5.10 4.00 Fri. {18} 3.57 6.17 
Sat. |19| 5.10 5.00 Sat. [19) 3.57 6.17 
Sun. }20] 5.10 6.20 Sun. |20) 3.57 6.17 
Mon. |21} 5.10 6.20 : Mon. |21| 3.57 6.17 
Tue. |22| 5.10 6.20 T'ue. |22| 357 6.17 
Wed. |23| 5.10Nm) 6.20 mins } Wed. |23} 3.57 6.17 
ae 24) 5.10 6.20 Thu. |24|) 4.02 6.22 
ri. |25]| 5.10 6.20 Fri. {25| 4.02 6.22 
Sat. )26) 5.10 6.20 THE ELLIOTT KEROSENE Sat. [26] 4.07 6.22 
Sun, /27/ 5.10 6.20 Sun. |27| 4.07. 6.22 
Mon. |28| 9.50 | 6.20 ND RD PH M R M Mon.|28| 407 | 6.22 
Tue. |29|11.00 F@| 6.20 STA A OTO ETE LA P. Tue. |29| 4.07 6.22 
Wed. |/30|12.10am! 6.20 Aiea. Wed. |30| 4.07 6.22 
Thu. {31} 1.20 | 6.20 vivaivay Thu .[31] 4.12 6.27 
TOTAL HOURS 10-Candle Power. TOTAL HOURS 
DURING 1908. ' DURING 1908. 
ILA 4 
* “ivvis Hrs. Min. 
By Table No. 1. ; January. ..,481.50 
; Hrs. Min. This lamp is a perfect substitute for the 10-candle Pentane saeeaey.- ee 
anuary ... .228.30 itherto use has the followi : es © *p o1.5 
Sabrent oy Lamp hit d, and has the following advantages: yo" aa 341.50 
March..... 192.00 Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). ea yh seus a 
April... ...160.10 . Itis remarkably steady. Will burn 24h orn aaa “18. 
....... 155.10 2d = ~ —! y I burn 24 hours continuously with less than 2 per Tels SEES 282 5D 
June ...... 138.00 3d. It is much less dangerous than Pentane, which Is a kind of gasolene. g gun... on 
Ee 155.50 eptember. .292.25 
August ... 173.40 4th. It is not easily affected by air currents In the photometer room. October . . ..420.45 
September ..185.20 5th. Since the lamp may burn continuously, the candle power of gas may be taken November ..374.36 
October... .214.00 , atany moment, if necessary. This insures steady illuminating power without December. .411.05 
Novembet .. 218.10 SES ee eneeng mperal. " 3992.35 
December: . 226.40 6th. The first cost of the lamp brings it within the reach of even small gas works. Aa el naan. ! 
7th. Costs much less to maintain than a Pentane lamp or sperm candles doing the tntinsuisheg 30.30 
Total, yr. .2235.00 RET re ag SMR CN NRCS Celi) AI cae settee 
i 8th. Is not affected by the weather. Total, yr. .3962.05 
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NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Building. 





PHILADELPHIA, Broad and Arch Streets. 


CHICAGO, 218 La Salle Street. 
ST. LOUIS, 712 Roe Building. 


SAN FRANCISCO, 612 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 








No. 36. 


eoOF AMERICA.... 


contre na WElshach System 
mre of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
It is Attractive, 
Successful, 

| Up-to-date. 

IT. LIGHTS THE STREET. 
Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 


BACH BURNER, and thereby supply a 
uniform light in all localities. 





Correspondence Solicited-from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 





No. 38. 











THE BIGGEST LITTLE LIGHT IN THE WORLD. 


The Welsbach Junior Light is 5 
inches high--consists of burner, 
mantic and chimney--and is at- 
tractively boxed in a pasteboard 
carton. 


As its effectiveness and economy 
become better known the Weisbach 
Junior will supersede, for universal 
use in the home, the old-style open 
flame gas burners. 


Showing Welsbach Junior Light used in connection with ordinary glass globe. 


Gives 50-Candle Power. 
=e 

Uses Two Feet of Gas per Hour. 
aa 

Attaches to Any Gas Fixture. 

: =a 

Completely Hidden from View. 

=e 


Use your own globe--either gas or 
electric. 


SMALL—EFFICIENT—ECONOMICAL. 


Welsbach Company, 


FACTORIES : 


Giloucester, N. J. 
Columbus, O. 





Salesrooms in all Ineading Citics of the United States. 
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The United Gas Improvement bay 


Broad and Arch Streets, Philadelphia. 


“wns oF CAS WORKS. 


Largest Builders of CARBURETTED WATER GAS PLANT IN AMERICA. 




















SOLE: AMERICAN BUILDERS 


oF THE 


Standard [jouble-Superheater Lowe Water (jas Apparatus. 


+o0O07 GON TRA CTS. 
PARTIAL LIST OF PLACES: 





Newburgh, N. Y. Syracuse, N. Y. (2d contract). Sioux Falls, S. D. (3d contract). 
Helena, Mont. Atlanta, Ga. (2d contract). Philadelphia, Pa. 

Bridgeport, Conn. (3d contract). | Holyoke, Mass. New Hartford, Conn. 

Suffolk, Va. Peoria, Ills. Poughkeepsie, N.Y. (2d contract). 
Winsted, Conn. (2d contract). Schenectady, N. Y. (2d contract).| Nashville, Tenn. 

Nashua, N. H. Danbury, Conn. Salisbury, Md. 

Augusta, Me. (2d contract). Galveston, Tex. (2d contract). Norfolk, Va. (4th contract). 
Everett, Mass. Quebec, Canada. Wallingford, “yon 

Jenkintown, Pa. (2d contract). | Indianapolis, Ind. (2d contract). | Richmond, Va. (od ‘contract). 
Coney Island, N. Y. Bessemer, Ala. Oak Bluffs, Mass. 

Mexico, Mo. Waterbury, Conn. (5th contract).| Arlington, Mass. 








Jacksonville, Fla. 





TOTAL SETS INSTALLED DURING YEAR,. ... . -.- « © © © «© © « « 43 
TOTAL SETS INSTALLED TO DECEMBER 31, 1907, . . «. «© -+ © © ee » 677 
TOTAL DAILY CAPACITY, TO DECEMBER 31, 1907, ... . 545,865,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 

Gas Analysis Apparatus. 

Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 

Waste Heat Boiler. 

Hygrometer. 

Venturi Meter for Measuring Flow of Air Blast. 
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ESTABLISHED is6s. 


_ Established 1868. Incorporated 1890. ELECTRIC GAS LIGHTING. | tw. Rancke, F. SCHIAFFINO, 


Cras. E. Grecory,Prest. Davin R. Daty, V.-Prest. & Treas. age , Vice-Pres. & Mgr. a 
: . | How to install electric gas igniting apparatus, inclu 


H. D, ABERNETBEY, Sec. de 
: __ ing the jump spark end multiple systems for vee > BALTIMORE RETORT & FIREBRICK C0 
J.H.Gautier&Co. S282scsss=: : 
a * . 





any large building. Also, the care and selection 
suitable batteries, wiring and repairs. BALTIMORE, al D., 


Greene & Essex Streets, Manufacturers of all Material for the 
B S. NORRIE. | 
Jersey City, N. J. y H. R _ Construction of Coal Gas Benches. 








pe bi sadihe | Price, 50 cents. Orders may be sent to to Der sane 
MANUFACTURERS OF ‘a, M. CALLENDER & CO., 42 Pine 8r., N. ¥.orrr. | HALF AND FULL DEPTH AND FREE FIRING 
CLAY GAS RETORTS, FIRE CLAY TILES, aren 





All styles of which we have in operation, equipped with the 


FIRE BRICK and FIRE CLAY SPECIALTIES. Practical Photometry, eeSltor SUPERIOR QUALITY and EFFICIENCY. 


rae ee ee ieee ‘111 din INCLINES—We have in SUCCESSFUL OPERATION 
Ground Fire Clay, Fire Sand and Ground By Ww am Joseph Dib benches of Inclined Retorts, MANUFACTURED and 
. | i ERECTED by us. 
Fire Brick in Barrels and Bulk. | Price, - - - + $3.00. y 


a ee FOR SALE BY WALDO BROS., 102 MILE ST., BOSTON, MASS., 


SOLE MANUFACTURERS OF THE * M. Cc ALLENDER & co Agents for New England States. 
FLEMMING GENERATOR GAS FURNACE 42 Pine St., New York City. LARGE FACILITIES—Correspondence Solicited. 


RAIL and WATER CONNECTIONS to ALL POINTS. 






















L. C. HAMLINK, PREs. AUGUST COURT, SEc’y. 


GOS BENCH GORSTRUGTION GOMIPANY, 


METROPOLITAN BUILDING, ST. LOUIS, MO., 


Engineers and Builders of all styles of Stand: 
ard and Special Benches from one 
to twelve Retorts, Horizontal, 
Vertical, or Inclined. 


We will guarantee “Better Benches,” to be easier to control, 
~ make more gas per retort, and operate with less 
fuel than any bench on the market. 


ALL WORKMANSHIP AND MATERIAL GUARANTEED. 


JOHN DELL, } ESTABLISHED 
President and General Manager. uy] i8s2. 


——— MANUFACTURERS OF ———— 


Gas Retoris, Bench Settings, Fire Brick, Gupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full City Office: ST. LOUIS 
: ’ 
s 











Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The . “ 
Mitchell is tie Original Coal Firing Bench. We also Hrect Plain Benches with One to Six 411 Olive Street, 
Continental Bank, 


“YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 








B=xpert Inepection of holders and other structures during construction. 
Bconomic Design of steel structures, reinforced conerete, masonry and foundations, 


CHAMBERS & HONE, Consulting Engineers, 15 William St., New York. 
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Bronder Patent .Stoking Machinery. 


Three-Scoop and Three-Rake phe ging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 

Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conve eyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 








COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


EE Cr. A. BRON DER, _ 28. 


Contracting EBEneinecer and Builder, 
229 BROADW AY, NEW YVYorRntE. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


| Automatic, Balance, High Pressure and Service tha 
Unison Telemetric Pressure Gauge, 
lron Sponge, Purifying Material for Gas Purification, Manufacturers 


| of Jones Jet Photometers, The National Smoke and 
| Ammonia Helmet, Pressure Regulators, etc. 














ani) 
rm, 


pases} if 
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Wide Experience in | High Pressure Installation and Extension. 


—_—_—_—<_$_$_$_—_—<_$—<—¥—K—KXKX——<—<§KK——K—K—KKe_—X—s—=<=>FCCSCwwES 


SO CHURCH STREET, NEW YORK CITY. 
295 WEST 22D STREET, CHICACO, ILLS. 


REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 


Double and Single District Stations, 


And Individual Service Governors for Reducing 
High Pressure. 


ws SAS ermatrtatone PELLILIL Th 






































HOLDER GOVERNORS 
And Low Pressure Regulators, all. of the Dry 
Diaphragm type. 
Bnglish Agents: 
THE BRYAN DONKIN CO., LTD., Chesterfield, England. 














Write for Catalog. 


SAFETY GAS MAIN 
STOPPER 60., 














Combination Governor. 
(Governor and Mercury Seal.) 





12-lacn High Pressure Governor. 








PPATEN-TS,, Corsets: 
ROYAL EB. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 


AWARDED A SILVER 
MEDAL AT THE WORLD’S 
FAIR, ST. LOUIS, 








———_—_—_. 





NEW YORK GITY. 


| Send for Pamphiet on Patents. 


257-263 East 133d Street, *° Bon¢ Bulaing, Wasnington, D.c. 


J 4 
SN a nn) eae = 


—_ 
ilaetie, _aserpiatalpn ln ——_ 
ee RE ee ae. ae eee re 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer, 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE GOAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


: STRIGTLY High Grade. .... 
Omioes: Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 

















Washington Building, New York. 
Betz Building, Philadelphia. 


A. C. M. AZOY, General Agent; 1 Broadway, New York. 








ISAAC C, BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Secretary and Treasurer 


7 SRATroN, ne JAMES G ABRDNER, JR., Co., Address ail communications to 


JAMES GARDNER, JR,, CO., Bolivar, Pa 
Successor to WILLIAM CARDNER & SON. 


Fire Glay Goods for Gas Works. 


WESTERN URIBE AND oPEGIALTY GO. 


IRON OXIDE FOR GAS PURIFIGATION. 


We manufacture ‘‘ Western Oxide,’’ which is a gas purifier made of fine cast iron borings. It is the best and cheapest gas purifier 
manufactured. It is perfectly cured and ready for immediate use. No gas company can afford to be without it, no matter what 
they use for gas purification. Send us the amount of your requirements and we will be pleased to submit to you our best prices 


ee WESTERN OXIDE AND SPECIALTY CO.. 
21ST AND JEFFERSON STREETS, CHICACO, ILLS. 


1908 DIRECTORY 1908 


OF AMERICAN GAS COMPANTIES. 
Price, - o ~ - - -} - $85.00. 


FOR SALE BY 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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trong, Simple, Durable. Wi: 
Crush any Size Desired. = 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 


Columbus, Santis 
Oorrespondence Solicitea. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 








Builders of UP-TO-DATE. 


Machinery and Appliances 
for Coal and Water Gas 
Plants. 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 








GEO D. CABOT, Secretary 


JOHN CABOT, President. 
vas CO PPOOO OOS SE) 











1412-1428 Adams Street, Hoboken, N. J. 


PURIFIER AND SCRUBBER TUS, 
Church’s Patent Trays, 


Reversible; Strongest; Most Easily Repaired. 
We also Supply the Cheapest and Strongest 


Reversible Bolted Trays. 


Special Trays for Iron Oxide in Either Style. 





THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Compan pony Me well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila., Pa. 


CAS MAINS=SERVICE PIPES. 




















Their installation for High or Low Pressure is the work in which we have specialized 
for years. Because of our Facilities and Experience, many Gas Companies prefer to con: 
tract with us for such work, rather than to execute it themselves. It proves to be as 
cheap in the*end. SULLIVAN BROS., 

ae Connection. 11 Main St., Flushing, N. Y. 


GAS TAPPING MACHINES, “THE MINER” 


We solicit inquiries. 




















ale - Globe 
Drilling and Tapping 
Pipe under Pressure Street and Boulevard 
WITHOUT ANY ESCAPE OF | Lamps. 


GAS. | 
They are Strong and | 
Compact. 


Size of Combination Drilis 
and Taps % to 4-Inch. 


Machines Sent to any Gas 
Company for Thirty 
Days’ Trial. 


Cheapest and Best 
THOUSANDS IN USB WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 


Gas Engineer's s Pocket: ook, we HENRY O'CONNOR 


Send for i | 
Comprising Sasies Ne Notes and Memoranda relating to thr 
Manufacture, (ee ene and Use of Coal Gas, and the 


ca list F ET et 


DAYTON, 0. ‘a. a. cattender & 00., 42 Pine St., New York City. 




















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 








GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MEG. CO.., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING 











CHICACO. 
Oklahoma City, Okla. Mobile, Ala. San Diego, Cal. 
“ALEX, C, HUMPHREYS, M.E., M. Inst. C.E. ARTHUR G. GLASGOW. M.E., M. Inst. C.E. $ acne 


merrier itz 


NAPHTHALENE 3 
SULVENT. 


Cheap and Efficient, 


For Use in Works, 
Mains and Service 
Pipes. Shipped in 
{00-gallon Drums. 


Semet-Solvay Co,, 


HUMPHREYS & GLASGOW, 


CONSULTING ENCINEERS. 








" CITY INVESTING BUILDING. ~ 38 VICTORIA STREET, 
165 Broadwav London, S. W., 
New York. England. 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
PROPERT!IZS PURCHASED. 


Coal and Goke Handling 
Machinery for Gas Works, 























including 
_ Larrics, “Industrial” Railways, (P. O. Box 1) 
oisting Towers, Cable Railways, s cu : : 
Elevators, Automatic Railways. eer gee 1 onto epslagl 





This type of machinery is a specialty 
with us and we want you to write and 


let us tell what it will do for you 


and what we can save you. Experi- FIELD'S ANALYSIS FOR THE YEAR 1907. 
ence extending over 36 years is bound 














0. 0670. DISCHARGING THE QUENCHED COKE INTO BINS. 


An Analysis of the Principal Gas Undertakings in 
CLEVELAND GAS LIGHT COMPANY. to be useful. 


England, Scotland and Ireland; being the 39th year 


C.W . BRON TD CORP A WNIT LD _ “trnvication compicdandsrrangea vy s0Hn w. 


(Established 1872). FIELD, Sec’y and Gen. Mgr. of The Gas Light and 


, ae ‘ ; Coke © . London: Price, $6. F 
West New Brighton, Staten Islana, N. Y. eS Se Le. Por Gate by 
i. New Work City Office, 425 Broadway. A. M. CALLENDER & CO., 42 Pine St., New York City. 
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Bartlett, award & Company, 


Baltimore, Md. 100 Broadway, New York. 








GASHOLDERS, 
Coal and Water Gas Plants. 














KERR MURRAY MANUFACTURING COMPARY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ®® PURIFYING: APPARATUS. 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {"°™,2°""™ 
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R. D. WOOD & CO., 


400 CHESTNUT ST., PHILADELPHIA. 


MANUFACTURERS OF 


Cast Iron Pipe. 


HEAVY LOAM CASTINGS, 


Dunham Specials, 
Hydraulic Work, 


LAMP POSTS, VALVES, ETC., 
Gas Power Plants with Producers. « 





BUILDERS OF 


Gasholders. 


Single or Multiple Lifts, with or without Metal Tanks. 


PURIFIERS, CONDENSERS, 
SCRUBBERS, BENCH WORK. 


Cutler’s Patent Freezing Preventer for 
Holder Cups. 














Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 


The discs are so arranged as to be free from their seats when be- 








ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening- They are made of. the following dimensions: 








—_—= 


36 «inches 


44 inches 
23% inches 


DaRoccsesevccess cocccces 8 inches lio inches 


Diameter of flanges. . .. |13 ine ine ches 16 inches 


12 inches 16 inches 
18 inches lau inches 
Face to face of flange... sa inches |i inches |12 inches |14_ inches 


20 inches 
27 inches 
1? inches 


24 inches |20 inches 
31% inches 
| 


2v inches [aa inches 

















31 inches 




















For price and other information, apply to 


THE CONTINENTAL: IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 


P. 0. STATION G. 








Telephone, 1503-D 


FRANK D. MOSES, 


TRENTON, N. J., 


Constructing Engineer and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants, 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aw  CORRESPONDINCE SOorLroiTsD._.£€.:.. 








GEROULD'S IMPROVED RETORT CEMENT. 


A Comet of great value for fk joints ta wore, Prine Goat 


ae ny all Bare -wo 
furnaces and cu cement a use. 
Economicand SGecoughin tte work. pal enmemnaaee 
Price List, f.0.b. PITTSBURGH, PA. 
Casks, 400 to 800 pounds, at 5 cents per pound, 
tn Kees, 100to 200 —** 6 
egs less than 100 


Cc. L. GEROULD, 
1200 Bank for Savings Blt,, Pittsburgh, Pa 





PRACTICAL PHOTOMETRY, 


By WiLTriamM sosEPrs DIBoOIN. 








PRICE, $3. FOR SALE BY 


A. M. CALLENDER & CO., 42 Pine Street, New York Citu, 
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Established 1851. Incorporated 1680. 


THE 
STACEY MANUFACTURING CO,, 


* 
a 


Gas Engineers and Builders. 


Gas Holders 


Roofs, Condensers, Washers, Purifierz, 
Valves, Cast Connections, Street Specials, 
Oil and Water Tanks, Stand Pipes, Etc. 


KKKKI 


WESTERN OF FICE: 














718 Mission Sst., San Francisco, Cal. 




















THE FULTON GAS PRESSURE GOVERNORS 


For Artificial or Natural Gas. 


For District or Individual Service. 


Our Improved Duplex Sensitive Governor for district service will re- 
duce high pressure gas to inches of water without variation. Absolutely 
sate and reliable. No complicated mechanism to get out of order. No aux- 
iliary regulators or other devices to assist the main governor required. The 
most simple and perfect governor ever placed on the market. We also man- 
ufacture Holder Governors, Compressor Governors and Individual Service 
Governors for any inlet and outlet pressure. 

i More than 20 years’ experience with the largest gas companies. -Send for 
atalog. 
THE CHAPLIN-FULTON MFC. CO., 


28-342 PENN AVE. PITTSBURGH, PYFPA. 


ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By F. B. WRIGHT. 
A NEW AMERICAN BOO FE. 




















CONTENTS. 
Chapter 1. Alcohol, its various forms and sources. |Chapter 6. Alcohol from Grain. 
2. Mashing, cooling and fermentation in general. ie 7. Alcohol from Beets. 
ts 3. Distillation, simple forms of stills, the production of | .. 8. Alcohol from Sorghum and Molasses. 
Alcohol from wine. . 9. De-natured Alcohol and its Commercial uses. 
“ 4. Malting. “ 10. Alcoholometry. Index. 
“ 5. Alcohol from Potatoes, mashing, fermentation, distil- " 
lations, Continuous stills. | Fully Illustrated with Original Drawings of Necessary Apparatus. 


PFPRIcE, 1. Eor Salie by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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JOHN FOWLER, President. J. SCOTT FOWLER, Vice-Pres. & Treas. 


'DEILY & FOWLER MF6. CO., 


39 Laurel Street, Philadelphia, Pa. 


ESTABLISHED, i842. INCORPORATED, i908. 
BUILDERS O Fae 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tan Es. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 

















from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 600,000 cu. ft. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 





LOGAN IRON WORKS, 


Brooklyn, N. Y., 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 








FREDERIC EGNER, 


Gas Hngineer, 
NORFOLK, VA., 


May be consulted with reference to estimates of cost for 
new, or appraising actual value of existing works; 
~ 8p a es 
& power to - 
= i and menagemen' 





GAS ANALYST’S MANUAL, 

By TAQUES ABADY, M. Inst. Mech. 
(Incorporating F. W. Hartley's “Gas Analyst’s Manual” and “Gas Measurement.”) 
Ninety-three 1Qustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50 
For Sale by A. M. CALLENDER & Co., 42 Pine St., New York City. 
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D. McDONALD & GO.,, 


GPs? BROADWAY, AGBANZLY, : N.-Y:, 


MANUPACTURERS OF 


DRY GAS METERS, STATION METERS, PREPAYMENT 
METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER 


Simple, Strong, Satisfactory. 


THE HINMAN STATION METER DRUM, 


The greatest advance that has been made in 20 
years in the ACCURATE and ECONOMICAL 
measurement of gas in large quantities. :: 2: :: 




















NEW YORK OFFICE: | ALBANY OFFICE: CHICACO OFFICE: 
561 West 47th Street. 991 Broadway. Jefferson and Monroe Strects 














The Sprague Meter Co. 


Manufacturers of 


Cast Iron Gas Meters 


Artificial or Natural Gas 
Plain or Prepayment 


Lower in first cost and cheaper to maintain than any meter 
on the market. 


Write us for particulars. 


The Sprague Meter Company 
203 Water St., Bridgeport, Conn. 


The Gas World” Analyses of Accomnts of Gas Undertakings, 


E*or 1906-1907, 


Showing at a glance the Accounts of 113 Coal and Water Gas Companies, Itemized under 
Coal Carbonized, Gas Made and Sold, Yield of Residuals, Public Lamps, Mileage of Mains, 
Consumers, Price of Gas, Illuminating Power, Financial Results, Revenue. 


Manufacturing Charges, Rates and Taxes, Distribution Charges, Management Charges, 
Bad Debts, Capital Paid Up, Capital per Ton and per. Thousand, Reserve Funds, etc. 


EVERY GAS ENGINEER AND MANAGER SHOULD HAVE A COPY OF THIS INVALUABLE AND UP-TO-DATE WORK. 
Price, $4. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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NATHANIEL TUFTS METER COMPANY, 


4955 Commercial st. Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC. 


REPAIRING OF ALL MAKES OF METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 

















B 
METERS. 


INCREASHD CAPACITY. 
INCREASED HEFICIBNCY . 


PREPAYMENT METERS, STATION METERS, METER PROVERS, ETC. 
Prompt AND CAREFUL ATTENTION TO aLL REPAIR WORK: 
MARYLAND METER COMPAN YW, 


BALTIMORE. — CHICAGO. 


* You NEED ONE OR moRE oF ouR COMPLAINT METERS. 


METERS, Plain and Prepayment, 


For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


e| KEYSTONE METER COMPANY, 
| ROYERSFORD, PA. 


JUDIGIOUS ECONOMY IS EFFECTED 


BY USING 


O-L. IMPROVED GAS METERS. 


LOW SPEED, LARCE DIAPHRACMS, 
STRONCER CONSTRUCTION, 
LARGER CAPACITY. 
THE NEW YORK PREPAYMENT ATTACHMENT. 

STEEL BOX AND CABINET LOCK. 


NEW YORK IMPROVED METER GO., 306-310 East 47th St, New York City. 
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AMERICAN METER CO.. 


NEW YORK, sr. Louis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


HMstablished is4s. 1339 to 1349 sag Street, Philadelphia, Pa, 


MANUFACTURERS O 























Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


= —_ METERS REPAIRED_.. 


PRE) AYMENT GAS METERS. 
Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 











STANDARD AND SELF-DRAINING GAS METERS, 
PLAIN OR PREPAYMENT FOR ARTIFICIAL OR NATURAL GAS. 


LARGE CAPACITY. 
LOW SPEED. 
STRONG CONSTRUCTION. 


REPAIRING OF ALL MAKES OF METERS. 


2 UNITED STATES: ‘METER COMPANY, 


229 to 269 Ches Street, Brooklyn, N. Y. 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing M®TERS of all Makes. 























FACTORY AT ERIE, PA. 
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)| @WESTERNS OFFICE "SAN FRANCISCO. ' 


199 Broad Eachange Building. 589 Howard Street. 


OUR GAS HOLDER INDUSTRY. 


a — ———— ne 
a ’ 
he 


r 





-MULTIPLE PUNCH. 
One of our machines rated to punch go,4-inch holes 
through 4-inch blue annealed steel and shear the edge 
at one stroke 





